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INFLUENZA. 


Intliten7a  is  aa  iufectioiia  diBCoso  whicli  in  the  JiiglieHt  <legree 

bi>ih»;i1h  U)  our  interPHt  in  mauy  diroctionH.  It  iit  tinipH  extends 
Ijiindemiuallv,  with  a  veltx-ity  aud  wide  Hjnead  unch  jik  wo  huc  in  uo 
otbor  i^liseiuse  at  ]>reHeut  kuowu.  Nuiiu'rous  ijhononieua  uf  itn  opi- 
demitilitgiwil  behavior  border  on  the  niir.'wnlouM,  Jind  fill  nn  with 
wonder  and  Jistoninhmeut.  On  the  other  hand,  iiiHuon/a  in  single 
cases  produces  HO  manifold  and  4>ftt'n  sucli  rt'niark;d>ln  inorl>id  pre- 
tnreft,  that  tlio  study  of  the  disease,  tliou^h  deninndiiij;  i^n-t^at  hdior, 
brinj^s  a  rich  reward  eveutuallj.  In  the  closing  vears  of  this  eentury 
inllueuza  haa  j.fiveu  u.h  (K-casitm  to  test  all  t\w  niodt^rn  attiiiiniH'iilH  (»f 
medical  science.  Physicians  have  labfired  wliolc-stnded  in  tlie  attack 
against  this  pestiferoiiw  diHcasc  and  they  have,  also  workt'd  witli  wuch 
ardor  in  the  Hoiiitinn  nf  thii  riihUe  which  confr(»uted  thinii,  and  tlicy 
have  endravf)rcd  to  fathom  it  with  snch  an  ideal  working  top'^her  in 
all  directions,  t)iat  it  may  Imj  truly  naid  that  inrtuenza  lias  become  tlrt^ 
teacher  in  many  branches  uf  medicine,  and  it  has  thMiionwinilcd  to 
the  wliole  work!  HUi-h  tliuroufiflineHS  of  methods  cm  the  part  of  phy- 
sicians and  invostiKatora  that  our  profession  has  a  ri^ht  to  feel  proud 
of  it«  members. 

Epidezuiolog-y. 

With  the  discovery  of  the  microorKaulHui  of  inthienza  In  R.  I*feiff<»r 
iu  the  year  1892,  a  mih'stone  wjis  reached  in  the  Idstory  of  Uiis  dis- 
ease. The  obscurity  which  shrouded  the  e]iidenu(s  of  iiitineii/.a  of 
former  centuries  as  reganls  the  etiolo^^y  and  tlu'  epidcniic  chiiracli'r 
of  tho  disease,  will,  thanks  to  the  nwearclics  of  tliis  savant,  be  lifted 
from  future  epidemics. 

Iu  f(*rmer  times  the  occurrence  of  epidemics  was  refeind  l«i  coin- 
cident natural  phenomena,  as  tho  a]ti>earaucfi  of  comets,  volcanic  t  nq; 
tiouB,  earthquakes,  etc.,  and  even  Webster'  attenijtted  to  prov<'  this 
association  in  Ids  work  *m  tliB  history  (^f  epideuiic  diseases. 

As  we  now  approach  the  djfficnlt  problem  of  iinrtrayin^;  the  his- 
tory of  influenza,  it  seems  proper  in  enunieratin^  tlic  epidemics  to 
cousidur  two  points,  namely  (1)  whether  all  the  epidemics  grouped 
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under  tliift  heiul  iu  lit4-^riitnro  Lavo  lM^(*n  Iruo  niiiilp.mifs  of  influonza, 
and  (2;  whether  comijticatious  were  promiueut  iu  tlioHo  o]»idomicH. 
N;itunilly  ^v^5  cun  find  icliiihle  <lnt:i  l)4>;iriii^,'  iifmii  thin  .sectmd  point 
only  in  tlio  iitrouiits  uf  iiiduenza  i?i»idc']iiit'H  <jf  thii  Liter  oenturios. 

Tho  first  rocorda,  rrforriuj;  to  pestilential  iliMoasos,  which  were 
roK'*'i''lt-**^l  Ijy  hisioriiuiw,  Miich  jlh  Hfu^Ht-r"  and  others,  as  dt^Hrrijttivo  of 
influenza,  are  met  with  iu  Livy,"'  and  refer  to  a  itestileuce  iu  the  year 
412  D.c. 

An  ei>idpniie,  wliicli  was  not  very  exuctly  di'scrihed,  need  ui>t  have 
l)eeii  intiueuza  siriipiy  because  few  pei-HouH  died.  Livy  Hays:  Pes- 
tileutift  c(»ort^>  nunatior  tiiiuen  quam  i)ernicio8n  .  .  .  perpaiicis  fune- 
rihuH.  Must"  H]ieaks  of  an  iiitlueuwi  wldch  is  tlnmj^lit  to  liave  lieeu 
doHerilxHl  Ity  HijipixTatrs,  hut  Schweifli  njentioiis,  ns  arguing  u^'ainst 
thifl  aaaumiitiou,  that  Hippocrates  speaks  of  a  ddv-bliudness  in  this 
ei>id<Min(',  ^n\i  doi»s  not  si>eal<  of  important  syiiijitoiris  (>f  iafJuPiizaj  ;uh 
tlie  JTiVijlvonu'nt  of  tin*  alnbHiien  and  thi'  presenre  of  sweats,  which, 
Iiad  they  bceu  present,  wouhl  certainly  Jif>t  Imvo  escaped  bo  sliarp  au 
(►bsrrver  as  Hippocrates.  Historians,  rus  for  exani|ilo  LeujHilil'  and 
Thojuas  ("ihusH  (see  Tliompson's  "Annals"  '),  ]ook  upon  tho  report  of 
Diodorus,  tm  a  pestilence  occurring,'  'iltn  h.c,  as  haviu)^  been  one  of 
iudueui^a.  The  njndeniic  bM>k<»  out  iu  the  (ireek  army  at  the  siej^c 
of  Syracufln,  and  lulled  ftl"  the  snldier-^  ninnleronsly.  This  fact  is, 
hQWCYer,  a  sulKcient  ar^,niinent  auniiist  the  suiii'i»sition  that  tho  dis- 
ease was  intluenza.  With  us  little  reason  can  an  rpidemic  mentioned 
by  Pasijuio*.  which  be;^;tu,  ncecrdin^  tu  Prui-npus,  in  tlieroij^u  nf  the 
Emperor  Justinian  in  the  city  of  Pehnis  in  E^yjit  antl  spread  over  tlio 
whole  earili  ( |>ar  tiuit  I'univi'rH),  be  lonki'd  upon  hh  liavin^  Wjen  iuHu- 
enza.  Pas<jnier  says:  "J^e  jtatii-nt  etait  allli^e  d'nue  tonx  extreme 
ijui  le  lenait  depuis  lo  matin  jus«|a'au  soir.  "  The  mortality  was  onor- 
nious;  in  (■onstaiitinopliHivi^  thousand  to  six  thousand  citizens  died 
frouj  tliis  di.si'use  iu  om*  day.  A  pi.-stih-ncr  claimiut:  so  many  vic- 
tims lias  no  relatiiui  to  inHuen/Ji. 

TjHupold.  however,  savs:  "  I>y  what  ri^dit  do  we  reyard  as  true 
iuMueiiza  only  tlie  sinjple  and  sli^jht  forms  of  inlhien/a,  such  as  we 
meet  with  comnn*jdy  in  niudein  times,  when  i^vm  recent  ejiidemics 
Iiave  oLVitrri'd  iti  many  dillen'iit  fi*i*ins,  and  in  [lai't  <lisplayed  a  quite 
malignant  character?  Or,  what  iilhi^' diseasi' than  inlhu-uzji,  althou^;h 
not  especially  mihl,  could  it  havi'  bcrn  wliieh  tiecurrod,  for  example, 
in  the  year  r>*n  or  -7.12  i:.v.,  whieli  uftcn,  wlieii  hardly  ushered  in  by 
hiNidache  and  eonia.  rapidly  riided  in  death?" 

Because  <*i  the  very  short  and  uncertain  records  which,  as  a  rule. 
have  come  di^wn  1m  us  from  this  ohlm  time,  it  Is  im]K(Ssible  to  decide 
whether  epidemics  nf  tmo  influcuza  or  nf  nther  pestilential  diseases 
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were   indicated,  nnless  we  base  our  judgment-  iijwn  tlie  mortality 
record  of  the  various  epidemics. 

In  like  manner  the  following  "reports  found  in  the  chronicles,"  as 
Biermer  calls  them,  are  not  convincing.  These  were  a  cough  which 
8i)read  like  the  plague  in  827 ;  the  so-called  Italian  fever  which  rav- 
aged Germany  and  Italy  in  876,  accompanied  by  pain  in  the  eyes  and 
cough;  the  cough  and  fever  which  spread  throughout  Grermany  in 
888 ;  also  the  epidemics  obsen'ed  in  Germany  and  France  in  927,  and 
in  Eugland  in  906-997. 

According  to  August  Hirsch,  the  first  influenza  epidemic  occurred 
in  1173,  and  he  places  it  in  his  work  *  as  the  first  out  of  eighty. 

The  ^•iews  are,  however,  divided  as  to  the  occurrence  of  the  first 
epidemic,  as  may  be  seen  from  the  following  table : 

Year  of  the  first 
iofluMua  epidemic.  Authors. 

1173 Hirscli. 

1393 Zeviani. 

1333 Glugo. 

iScliweicb. 
Biermer. 
Ripporgcr. 
f  Saillant. 


1510. 


Tbompaon. 

Zuelzer. 

LcichtcDstern. 


Epidemic  op  1173. 


Hirsch  mentions  the  mouth  of  December  ns  the  time  of  the  epi- 
demic of  the  year  1173,  and  the  couutries  in  which  it  i>revjiiled  ns 
Ibily,  Grermany,  and  Eugland.  His  sources  are,  for  England,  Radul- 
phus  de  Diceto  who  writes  as  follows:  "  Sulj  hisdem  diebus  uuivcrsus 
orbis  infectus  ex  aeris  nebulosa  corruptioue,  stomacho  oatarrhum  cau- 
winte  geuerideni  tussira,  ad  singulorura  perniciera,  ad  mortem  etiam 
plurimorum  iumissam  vehementer  exjmvite."  In  Europe  cough  also 
was  a  i)roraiuent  symiitora  in  this  ei>idomio.  Thus  Oodofridus  sjioaks 
nf  a  "tussis  iutolorabilis  ct  inaudibi";  the  chronicle  of  Saxony  has  it 
"concopta  est  in  hominibus  tussis  gra^^ssima,"  and  another  chronicle 
Bjieaks  of  a  "tussis  magna." 

Leichtenstem  says :  "  A.  Hirsch  believes  that  ho  has  found  in  the 
sparse  records  of  the  year  1173,  founded  upon  Itidian  and  French 
sources,  the  first  positive  mention  of  an  influenza  oi)ideniie."  Kii>- 
I)erger"  cannot  bring  himself  to  recognize  tlie  occurrence  of  an  influ- 
enza epidemic  in  1173,     As  a  matter  of  fact,  the  records  are  too 
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mea^e  aud  not  ex]>li(?it  oiimi^h  to  provp  the  t^xiHtouco  of  an  iiiHueuza 
epitlemio  in  the  ytjiir  1173,  but  the  poswibiUty  of  its  existence  cannot 
be  absolutely  denied. 

EnuEMiCis  OK  1230  and  1311. 

Zeviuni "  lueutionH  oh  the  first  epidemics  tLoBe  of  1*239  ami  1311. 
A  positive  deseriptiou  itj  not  given ;  it  is  said  only  tliat  a  t'l'eHt  number 
of  people  Imd  died  in  tin*  ptistileutial  tlineaso  which  in  1311  yvtm  re- 
j>orted  to  have*  rava^od  the  whole  of  Frau('-(\  On  account  of  the  very 
inea^^re  description,  oth^r  intiupiiza  bistorianQ,  as  alao  Hirach,  have 
not  luaile  any  mention  of  these  years. 

Epidemics  of  13-23  and  1327. 

Hirs<.'h  nu'ntinuH  as  the  soroiid  intluouza  epidemic  that  of  the  year 
1323,  whifh  is  the  one  with  which  Glu^e  Ijo^ius  his  history  of  the 
dt.HeaHP.  As  a  vtiuchor  both  thi^se  authors  as  well  as  Zeviani  cpmte 
Piero  Bunuiusp^ui,  wlm  writt'N:  '' Tu  ([uosto  anuo  e  d'AgOftto  fu  un 
veutu  iiBstilcnzhi  h*  [ht  hi  4[uali'  auialo  di  frcddo  o  di  fel>bro  per 
alcuni  d)  <]uasi  tuttr  h-  ]»ei*m)ur  in  Fironxe  e  ijuesto  medesinu)  fu 
quasi  pL-rtutta  Italia,"  ClUim.'"  says,  referrin^^  to  tliis:  "Thedescrip- 
tiou  of  the  disoase,  its  aprt'ad  ti>  persons  and  cities,  seem  to  me  Buifi- 
ciciit  K'''Hi"il  to  acci'pt  it  as  itithienza."  ^Fost  lifHovns  it  to  have  Ix'en, 
fmni  the  syiiipt'iinatic  descriptiiin  of  the  Itjilhui  jiliysician  Tarj^oui 
Torzctti,  13'23,  ratlicr  a  typhuid-fever  opideniic,  com]>Hcated  by  chest 
atref'tiiHis.  tlian  a  catarrlial  cjpidfnnr. 

Fcir  the  opideiuic  t»f  i3'27  (aivurdiu)^  tu  llirst-li,  i;i2Wt,  /eviani  and 
Gluj^e  also  quote  IJuoninsei^ni,  who  writes:  "In  dptto  anuo  o  me«e 
(^faM-li  t  fn  ipmsi  per  tutt<t  Tt.-dia  eorniziniie  di  feltbic  per  freddo;  nui 
poehi  ne  iiKiyironn."  Jjiei-nicr'  regards  tlie  ejiidi'inics  of  13'23  aial 
1327  as  iH'iut:  d'fubtfnl;  Ili]»perKi''"  iliinks  llie\  may  possibly  liave 
biTIi  itifiuen/.;!. 

Forlliit  yi-ar  13."}S  I  ilml  lln-  iiifiiUdu  nf  an  I'pidemir  iuHnenzji  from 
the  souiTi's  ill  /(niani  only.  Hi*  n-fers  back  to  ISuouinsej^ni,  who  ]ias 
Hie  follow inj^' lo  say  about  tlie  year  13."»S:  '' Fssendo  stato  dal  prin- 
ripio.del  vrnio  ]iassa!o  un  tempo  seri-nissimo  conmiincio  .  .  .  influ- 
enza di  fn■dd^^  i-lM'.jtia>i  n^^ti  pei'stiiia  della  eitta.  e  distrettn.  h  d'in- 
torno  infrfdiloi'o!i»>.  e  molti  no  innvii'otio/'  \>'e  meet  Iiere  witli  thf 
natnr*  i>f  "  iiiHueu/.a."  wliieli  in  ifsilf  is  of  roui>ie  no  pnmf.  Biernier 
says  nf  this  e]>idemir:  "The  epideiuie  Hi»roadiu/^  in  1357-58  over 
Savoy,  <n'i-ni;oiy.  FraiitN-.  ('atalnuia.  we  Imld  even  loss  \t*  liave  lieen 
iutliieujca  than  that  of  13*23  and  1327."     (Thit-e  was  not  able  t(>  dia- 
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cover  the  pftssaRO  above  cited  in  BtmDinsoKni,  io  wliicli  Zevijiui  re- 
fere  for  the  epiileiiiic  of  1H5S,  nltliou(_'li  it  Ih  tlicr*!  in  fiwt.  We  are 
reiuly  tn  admit,  with  Gluge,  that  tlio  clescriiitioii  oi  BuoinuHogui,  of 
the  voar  IJJjT,  ciUnl  hv  Glnj^o :  "Fa  in  iletto  nifso  gniiult^  influenza 
tli  lun^hfi  e  mortjLli  informitjL  in  Fireuze  o  iifil  contixdo  e  iimrirouo 
un>lti,"  et<r.,  does  not  apply  to  influenza.  At  tliat  time  a  Ktrau^e 
law,  so  writes  BuoniuHe^ui,  wuh  euacted  in  Florence,  aecnrdiug  to 
wLieh  no  ])liysician  wjis  allowed  to  visit  a  ]»atieut  mnre  than  twiee, 
under  penaity  of  a  fino  o(  500  lire. 

We  have  seen  tiiat  the  viewH  of  }iiHt<^riaiiH  differ  ^eatly  jih  repirdH 
the  ei.idemicfl  of  the  years  of  1173,  123V),  1311,  1323,  1327,  and  1358, 
for  the  reason  that  the  notea  which  arc  accessible  to  uh  an  t*t  their 
Lintory,  do  not  aUow  of  a  definite  judjLcmeiit. 

Epidemio  of  1387. 

Zeviaui,  Schweich,  Gluge,  Hirnch,  find  Ripjterj^er  mention  this 
epidemic,  and  llijiper^er  V>e^ins  tlie  hi.story  <if  iutlueuzii  with  it. 
The  disease  a]>pe.ared  in  Italy  in  January  and  Fnlvruary  of  this  year. 

BunniuKet^ni '  writes;  "  Del  nieso  di  GeDnaio  comniiucio  in  Firenze 
una  influou/u,  die  f|mu9i  o^nii  persona  nialu\''i  di  frintdo  o  eon  fol>- 
brts  e  duro  insiuo  a  mezzo  febbraio  e  moriroune  andti  d'o^'iii  eta.  nia 
pill  de'  vecx^hi." 

Besides  Buoninse^ni,  Alexan»ler  BeuedictuH'  also  mentions  tlmt 
the  epidemic  visit^i-il  Italy  lomuem  Italia*  orani ),  and  Z(niuni  (.p.  478) 
reports  tliat  Marchese  observed  it  iu  tlie  city  of  F<»rli,  in  tlie  Roma^na, 
when  not  a  [►ei'son  escaped,  although  only  u  few  died  (se  U-n  |i(xdii  no 
uiorirono).  It  is  niicei-tain  whether  Eeuedictus  nioans  tliis  yenr; 
Zeviiuii  (p.  479)  for  example  <piob*s  this  pasHajje  of  tlio  i'|iid4'niie  of 
1482:  "  ;Ktate  nostra  hujusniodi  <h'stillationes  ^Tavrs  ]!crit'idos;r(|n4' 
cum  acuta  febri  omupin  Italin'  oram  inf^'stjivm-nnt  ox  ipiodam  i-n-lrsti 
iufliixu;  ita  lit  plurimi  caderuut. 

Valescns  dn  Taranta,"  wh<>  rf'*'ei\cd  his  licr-nsn  to  jirartisr  medi- 
cine in  this  year,  f)brt**rved  the  epidnmii'  in  ]Mont|Md]irr,  France,  and 
concerning  it  wrot^':  "Fait  catarrluis  fpiasi  ^;eneralis  ita  (piod  vix 
di^t'ima  ]i!irs  ^^entium  [irjcter  infantes  evasit  catnrrliiim  <'nni  fcbri*.  et 
fere  omnes  decrt^piti  inoriebautnr  pro|itri'  dirtaru  causam." 

Jacob,  of  Kuui^ahofeu,  writen  in  tlio  Sinissbur^  Clironicle: 
"There  came  a  j^enrral  ppf-tileni-e  iu  tlii^  wtiolf  i-oimiry,  with  ttnttj// 
and  injiiit'nza,  ro  that  hardly  one  among  ten  ri'niaiiiril  heMlthy."  Mr 
re|>ort8,  in  acconi  with  the  just  menticmed  Valescns,  tliat  old  niul 
doliilitatod  i>ersnns  wore  frequently  the  victims.  The  samti  is  said 
by  Buuninsegni  (see  ulxjve). 
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Accortliug  to  Gftssor  tLo  disoaso,  which  was  calltKl  by  Jiim  "mini 
qiueduiu  oiiideiuia,"  tjreiitly  ravMKed  southom  Crermauy  (Germania 
superior),  erti>ecially  Angshnr^,'.  Tho  imtieuta  auffered  four  or  at  tlio 
iiioHt  five  dayn  with  the  most  tliHiiKreeiLblecutarrhHl  Hvmptoiua  iinoles- 
tinsimia  destilhitiouilmR},  and  delirium  occurred;  the  patieuts,  how- 
ever, recovered,  and  only  very  few  v^orv  roniovud  hy  denth. 

Tiie  fact,  frequently  nientiout'd,  that  hardly  any  oik^  wjum  Hpari^d  hv 
the  disojw^,  and  yet  it  became  dau^^enmrt  oidy  to  a  few  |>ei*8ou(4,  and 
these  old  nues,  is  j^vratly  in  fiiv<>r  of  iidhn'U/ji.  If  is  of  course 
uaiiind  thiit  not  all  the  fharai'terintic  lutn-bid  HyniiitdiuH  am  meu- 
tioued  iu  the  fnvumentary  recordw  which  have  readied  us,  and  it  is 
not  denied  that  tho  opidemir  may  Lave  exirttod  in  other  countries  h&- 
Hidi^H  Italy,  Fraufc,  and  (iiTUiany;  w(i  do  not,  however,  find  nn.v 
further  Hpocitication  in  lit-erature  (ni»t  even  by  Hirsch).  Glngo  njiys 
(]►.  4H):  **  However  inragre  the  data  of  this  epidemic  may  be,  they 
HufliL'ieiitly  characterize  iuilutiuza. " 

Epidemio  of  1403. 

This  ia  mentioned  In  01u^:e  and  Ilipper^er.  The  aouree  is  Pas- 
quier,*  who  is  tin:  tmly  antliority  for  both.  Tasquier  says:  "En 
Kr^iHiri'H  de  ParU'nuMit  on  tronve  <|un  le  viti^'t-siNirnw*  jour  d'a\n*il 
1403  y  eut  nue  nialadie  do  testo  ot  de  toux,  qui  nuinit  muveraellp- 
nicnt  bI  t,'rand''.  qnn  oe  ji^urdu  lo  (Jreffior  ne  ]n\i  rien  eure^iatrer  ot 
fnt-cHi  eontraint  d'aliandonuiT  Ir  jtiaidoye." 

liijiljer^er  dechireR  (Iuh  report  of  rrtHtinier^  "short  aft  it  is,  to  l»o 
extronu'ly  eharaftertstie  nf  inHnenzji."  Pasqnier  believcn  tliiw  epi- 
d^'iunc  to  havti  bmMi  at  tho  .same  disease  jw  that  occurring.'  during;  his 
own  lifi\  in  tho  yoar  irutl.  Hii-seh  dnns  not  mentinti  this  epidemic, 
nor  do  the  older  htstorijins,  as  /oviani,  Most,  and  Schweich. 

EriDF.Mic  OF  1404. 

HirHoli  and  alno  lliftporK*"'"  nuMition  an  epidemic  whirh,  aecording 
to  lijdicihLnus.  visited  (bn  Neihrrlauils  (FijiiidtTHj  and  according  to 
Hii'scli  (Mansftdtlcr  Clironichq  idsti  invaded  (Jermany  (Saxony  and 
Thuringia.t.  IJaliolnnuH  (vnlgo  Jaeob  jMcut,  arconling  t*)  RipiH»r- 
ger)  writes:  **  EtKpie  frigore  hnmanis  coipuribus  conccpto  .  ,  .  tuaaift 
maxima  at<pie  raueilns  oHa  tnidc  tndhis  pciio  ordo.  a>las  et  sexiis  lil)er 

tevjvsit.*'  In  Flandms  tliisepidi'nii*-r''i^:nrd  ]n*inripio  A]>rilis.  Couj^h 
fend  Iiojirseuess  are  mentioned  as  svniptoins;  liardl.\  any  ime  escaped. 
f  have  been  unable  tu  obtahi  the  Mansfeld  Clironicle  undiT  tlie  short 
Itle  which  is  ^^iven  to  it  by  Hirseh. 
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lu  Ballolaims's  report  we  haTO  also  the  firnt  mention  of  au  epizootic 
present  at  the  sauio  time,  unimiilH  Ix^iiig  iLit.'icketl  by  the  Hamo  diaeaso 
(eodem  malo):  "Vacca*  misonibili  cum  imigiti  mori^'lmutuv."  (In 
Hirsch  this  coincidence  is  meutionetl  lirHt  in  the  eifitlenik  nf  IfV.JS, 
ou  the  Jiuthorit.v  of  Molinens, ) 

EraiEMic  OF  1411  (le  Tac). 

For  the  epidemic  i»f  1411,  we  can  again  rely  only  tm  PiLsqiiier," 
a  part  of  whose  descrijition  is  as  follows:  "En  1411  y  ent  uuo  autre 
sorte  do  maliulie,  dnnt  uiio  infinile  do  peT>^r>nnoH  funiit  tniudii'Z, 
pur  liKjueUe  Ton  perdoit  ]e  lK>ir<%  le  manger  vl  \v  dnrinir  .  .  .  tou- 
jonrs  trembloit  et  avec  ho  estoit  si  las  ot  rompu  <ine  Ton  no  ToKuit 
touclier  on  ()ut'lipio.s  parts."  A  vitdent  eougli  diHturlwd  tlie  patient 
ni^ht  and  day,  api>ftitc  wjih  hwt,  and  a  violent  fevnr  ( V;  made  its 
api»eArance  after  meals.  The  duration  of  the  illness  wa«  three  weeks ; 
it  was  not,  however,  dangerous:  "Sans  i|u'aneune  jM-rsonni'  en 
moumt."  In  woTiien  ahottinusocriLsionally  oci'mrfd  fixnn  tlu'  vio- 
lence of  the  cough.  During  convalescence  hemorrhages  apiiearcd 
fn>ui  the  nose,  the  mouth,  and  the  rectum.  Tin*  p]^y^^it■iHnM  hm\  w> 
explauatiim  of  the  canse  of  the  diseane,  \\hi('h  wan  caUed  /<■  f<ii\  and 
it  was  simply  referred  to  a  "contagion  generale  de  Tair,"  Pasepuer 
does  not  say  a  word  as  to  the  extt?nt  of  the  e[»idriiiic;  liis  desi-rijitiou 
applies  only  to  the  (.lisejwo  as  it  occurred  in  Paris. 

Epidemic  (jf  1414. 

Tlio  disease  prevailed  in  Italy  as  well  as  in  P.-u-ih,  and  accnrding 
to  Hirscli  (p.  (J)  in  tlie  cities  of  licdogna,  Forli  (also  nientiouid  b> 
Zexnani),  Venice,  and  Fhtrence.  ^ 

Sanval '"  says  of  the  o(iidemic  in  Paris :  "  Vers  le  mois  de  nnirs  on 
vit  naitro  a  Paris  an  autre  raal  ajijieh'  le  tar,  autrenient  li^  horiiin, 
mais  qui  ne  dura  ijuo  troia  aemaines." 

Lobineau  (tpioted  by  Itipperger)  jdso  mentions  the  naniew  /<■  fur 
and  /c  hor'muy  in  addition  to  which  the  designatinn  i-injarfuc/ir  was 
employed.  He  describees  t)ie  disease,  which  was  nearly  general  dur- 
ing the  mouths  of  February  and  Miireii.  in  llie  follciwing  nianurr: 
"C'ctiiit  une  ckimVo  dn  rhumo,  tpii  <'ansa  ini  tvl  enrnneiuent  ^pie  le 
chastelet.fxirent  obligoz  d'interromiu'e  leurs  seaucrs;  on  dor7iioi1  |ieii 
et  I'ou  Bouffroit  de  grand<'s  douleni's  a  la  teste,  aux  reins  et  par  tout 
le  reste  dn  corps;  mais  In  mal  ne  fut  nmrtel  qne  pour  les  vieilles 
geua  de  toute  condition." 

Me7.eray"  also  mentions  this  epidendc,  wliii-h  he  s.-iys  oceurrcd 
under  the  name  of  co(pu^luclic  during  the  months  of  February  an*! 
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Murcb,  aiid  caused  t'.tniKiderablw  diHturlwiuce  iu  the  socijii  and  com- 
mercial world-  "  Uii  oti'auge  rLume  rendit  in  voix  si  enrouee  que 
loH  ImiTpaux,  les  rhiiirs  et  \oh  collt*geH  en  fur^nt  amets."  Mezeniy 
tilsci  Hpeiikrt  of  tke  great  mortality  among  the  veiy  old:  "Ce  raal 
caiwa  la  luort  ]ireH(iuo  h.  tous  lea  vieilbinls  qui  en  fureiit  attoiute." 

Iu  tlie  wnrks  nf  Woltf  ^  {\v.  0)  jiml  llulieniniiii  (p.  7)  I  have  fouud 
that  mentitm  in  made  iu  the  rPi)ort  by  tlio  Bavariau  miuistry  of  war 
u[  In  fjripjie  in  the  German  army  in  ISDO,'*  of  an  epidemic  iu  1414, 
wliicli  iH  s.'iiil  h)  have  occurred  between  Christnuia  and  Easter  in  the 
Diuuibian  District,  aud  which  was  kiio\\^  under  the  name  of  Bnrzd 
or  Titumvaachm  Fidter. 

Epidemio  of  14'27   (L.-uleiulo). 

This  epidemic  is  tiicntiojied  hy  <lhit;e,  Hirsch,  and  Rippergcer, 
but  tho  (mly  autlnuity  upon  which  they  rent  is  Pawtiuier.  This  writer 
rei>eatH  the  deHcriptitm,  given  by  an  nukuown  autlior  of  that  time,  as 
follows:  "L"au  14*27  vers  la  S.  Rcruy  lOctnbor  1st)  tient  uu  autre  air 
corroni[m  ipii  cngmdra  une  trcs-muuvaino  inaladic,  ipio  i'nn  ajjpeloit 
Ladendo  (dit  un  authcur  dti  ce  tenipH-h\)  et  n'y  avoit  homme  ou 
fcininn  <iui  jn-rsqut!  lie  s'l^u  seulit  ilnrant  h>  tpinits  qu'elle  dura.  Elle 
c(nunien(;Mit  au\  reins,  cnmme  si  on  oust  *'u  une  furto  graveHe,  eu 
aprea  vrnKUout  les  frissouH  et  estoit-on  bieu  huit  <n\  dix  jours  qu'on 
ue  jKinvuit  b<)niH'Tiir'nt  bniiv.  ni  niiiupn',  ni  tbirmir.  Apres  ce  veuoit 
nne  litiix  si  mauvuisi'  que  qu.-uid  on  cstoit  an  fScnuou,  on  ne  pouvoit 
entendre  cc  que  h-  S'niifniiieiir  disoit  jtar  la  ^nnjde  noi.se  den  t(ms- 
siMirs,"  etc.  Pnsquior  conchides  witli  tli(>  words  ni  his  author:  *"  Et 
H'entremfM-'ipicjit  ic  pmple  I'liu  de  Tantre,  tlisant:  As-tu  point  ou 
Ladcrulo?" 

\\  c  liMVe  brfnn*  us,  therefore,  jis  whmv  alHive,  rpiit^e  a  eharacferistic 
descripdnn  of  this  disease.  The  s^  iiq^toms  cnnsistficl  in  pain  in  the 
kidneys,  chiUini'ss.  ini"r('\ia,  iiisomuia,  and  coukIi.  A  prnnf  of  ita 
great  dislrilnilion  is  also  found  in  tho  ipustion  jieniile  liabitually  put 
to  each  ntlicr  iliuing  the  epidruuc:  "  As-tu  jioint  eu  Ladendo?" 

We  will  pass  over  t!u^  epideiiii*^  of  14J(H,  whicli  visited  all  Italy  aa 
a  <'atairliMl  ilescuse  fcitnd  by  /eviaiii ),  atid  was  equally  dangerous 
to  I'liilibvn  and  old  prj-sous.  Also  the  epidemic  al  the  year  1482,  for 
\Hliirli  /f'viaiii  citt's  Afezeray,  wliosp  inexact  description  consiHts  iu 
tlip  following:  "  Tl  coumt  une  nijdaib*«'  cpidi'udfpH'  toute  extrnordi- 
nnire.  oui  Jitijn*tin:»lt  jinssi  bit-n  \i'x  io-;nuls  <iiih  Ihh  oj'HIm 
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Epidemic  of  1510  (Fiiisx  Pandemic). 

The  year  1510  is  of  eHppcinl  imjiortaTiro  in  tho  history  of  influ- 
enza, as  we  here  meet  witli  the  ivostilt'Un>  for  the  first  time  as  a  jiau- 
deiiiic  disease.  The  tUseaHe  was  spread  all  over  Eurf»i)e.  It  was 
hrniight,  says  TLcjioiis  Short  (iu  Tliompsoii's  "Auuals" '),  to  Sicily 
from  the  Jslaud  of  Mjtlta,  thou  iuvaded  Spain,  Italy,  crossed  the  Alps 
to  Hungary,  Genuauy,  France,  and  En^laiuh  Webster  and  Hancock 
alKn  report  that  the  ej>i(lemii.?  orij^iuat^-d  in  Africa.  Thnmp^^nn  iu 
Kui^tand,  and  Saillant '*  iu  France,  both  ht-^iu  their  historic  monf> 
j^iplis  with  this  epidemic,  wliich  is  spoken  of  iu  TlininpHon's  work 
in  the  followin^^  manner:  "The  first  visitation  of  the  disease  in  the 
British  islands,  of  which  we  j)ossess  an  accurat*^  description,  is  that 
of  the  year  lolO." 

All  histiiriaus  ttt  the  disease,  Zcviani^  Webster,  St^hweich,  GhiKO, 
Thomas  Short,  Hirscli,  Kipih>r^;er,  Leichteustem,  and  otlicrs,  believe 
this  epidemic  to  Lave  Ijeen  influenza;  of  other  older  writei-s,  Valh-^ri- 
ola,  Feruelius,  JoLanuea  Sclieuk,  A.  Grafeiiberj;,  and  Mezeray  may 
lie  mentioned. 

Valleriola  speaks  of  an  epidemic  catjiiTli  wlii<'h  visited  France  in 
1510,  aud  was  said  t<>  have  been  similar  to  the  epidemic  of  1557. 
Fernelius,  physician  to  Henry  HI.  nf  France,  writes:  "C()mnninis 
ilia  jHtrro  omiiihus  decant.ita  ^Taveilo  anhelorta  niuxo  lolO,  in  onines 
fere  mnndi  re^'innes  delHic-chata,  cum  febrc,  cum  sniiima  capitis  ^m- 
vitate,  cum  cordis  i)u!nnmunii[Ue  an^nstia  at<(ue  tussi.  *|tuum)nani 
multo  jjlnrcH  atti^it  (juam  juf^ulavit." 

Saillant  !  p.  4)  .says:  **  Eu  1510  rc^'ua  en  Franco  uiie  fievre  catar- 
rhale  cpidt'nutjue.  L^^s  mcdecins  la  rcKardcrent,  dit  Sclienkius, 
comrne  uiie  nialadie  nouvelle."  Zeviani  i;uofcs  from  (J.  Hutm:  "  Hur 
etiani  pertinet  ruatum  epidomium  (?)gravc<h)  scilicet  aidn-lnsji  i-nni 
tnssi  i\wv  ante  W  annos  univei-suiii  fere  mntidurri  ;ih  (iccidente  in  nri- 
t*?d.<'m  per  omnia  iju.'ihior  aim!  teniimra  ]iervn^at.'i." 

Tlmnijis  Slutrt  Ba\  s  concerning;  the  wiite  diHlnliutitm  nf  the  ihs^-ase 
thrnn^hfmt  Fiirnpe:  *' The  disease  .  .  .  attaeked  at  ouce,  and  raj.;cd 
all  over  Europe,  not  missing  a  family  and  wnarce  a  persf*n." 

Zeviani's  reference  to  de  Tlutn  cnncerniii|4  the  epidemic  "f  bllO  is 
an  error,  which  is  rejieated  !>y  Ozjinain  and  Scliweiih  i\uA  wns  dis- 
covered hy  Ohij;o. 

The  symphtms  of  the  disease  nientinnod  in  tiin  chronicles  nt"  this 
eiudemic  were  fever,  cou^^h  and  lutai-seness,  headache,  jinorexta.  .ami 
insotiiuia,  alsf>  pains  in  the  sbMiia*-]].  kidneys,  aitd  le^^s  <  ]*i  »tiiliet ").     . 
The  chariu'-ter  of  the  e[ii(l4Mi>ic  was  betii;^!!.  M 
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Ferael  saya,  "Multn  i>!ure8  uttiKit  qujuu  jugulavit."  Thomas 
Short,  "None  died  except  eomo  childieu."  Mezeray,  on  the  otiier 
iiuud,  remarks  that  this  disease  liad  rhtimod  raauy  victims. 

The  uaiues  i^ivpu  to  the  diaea.se  iu  France  were  cephalie  catarrhale, 
toux  eatarre,  coquelucbe  (oblige  da  ae  couvrir  la  tete  d'uue  coquelurhe 
oil  rixjiieluclioii  -  Haillant);  iu  Enj^land,  ctwt'ohirlm  or  ooccolucio  (be- 
cause the  sick  wore  a  eai>  ur  cnveriug  close  to  their  heads — Short). 

ErroEMio  OF  1557. 

The  epidemic  of  1*557  also  extended  over  the  whole  of  Europe, 

AccnrdiTj^'  to  Hii*scli  ([i.  il)  it  invaded  Sieily  in  llie  mouth  of  June, 
Italy  iu  Au^^Uflt  i  Padua,  Lombardy ),  Dalmatia,  Switzerlaud,  aud 
Frauee  iu  Sopt^'^inber  (Poitiers,  Moutiiollier,  and  Nimefl),  and  in 
Oct(>l>or,  the  Netherlands  (Hardm-vvvk  and  Alknuuir)  and  Spain. 
(rht^e^  and  Hirsch  speak  only  of  tlio  sjuvad  o!"  the  epidemic  iu 
Enroije.  Accordin^^  to  Thompaou's  "  Auuals"  the  oiiidemic  iuvadoil 
Eun»pe  by  way  r>f  Asia,  from  Consbmtiuojdf^  aud  tlieu  also  px- 
toudiMl  in  Anient-a.  Hermann  alsn  asserts,  without  giving  us  his 
autlioritics  (Ui[»pert;or),  that  the  |iostilouc(>  appeared  in  America. 
We  ure  indebtiMl  to  Pasquier  a^^aiti  for  Sduie  very  iut*'restiuK  state- 
ments; lie  s;»,ys  (.ji.  37''n :  "Tout  uinsi  Ireferriii^j:  to  the  ei»idemic  of 
1403]  quo  ncms  nsmea  on  1557  en  plain  ost^  s'elever  par  quatro  jours 
eutiers  un  rliume  qui  fut  ]vres(jue  coinmun  a  tnuw ;  i>ar  le  moyeu 
duquel  le  ne^.  desliUoit  sans  cesse  coniine  uue  fontaiuo,  avecqu'  un 
>crand  raal  do  t<^ste  et  xiuo  fievro  qui  duroit  anx  uus  dnuze,  et  aux  au- 
trvs  quinzt'  heiires,  (pie  ]>lus  (|ue  moins  puis  siindaiu,  sans  uuvre  dn 
ALMorin,  on  estoit  tjuery.  I/uqneile  tnnhtdie  fut  depuis  par  un  nou- 
voau  tormo  a]jpe]loe  pjir  nouh  Cequeluehe." 

Iliverius  (n.  ryHTi]  i'c]m';i(s  the  description  f>f  au  auouymous  phy- 
sician, wliii  wrnto  thiit  in  ilw  innntli  nf  July,  15~)7,  the  <'ity  of  Niraea 
was  iuvad*'d  by  un  ciiidemic  disease  called  coqucluclie.  The  diseaso, 
which  spap'd  un  one,  was  crmd ;  most  jjersons  attacked  by  it  were 
taken  olT,  some  on  the  fnuHli,  ()thi'rs  on  the  scvrnth^  wtill  others  on 
tlic  fourteenth  d;i\  t»i'  illness.  The  main  s>  nqitoms  were  an  exceed- 
intjly  distn'Shin^  coiii^di  and  a  violent,  continuous  pain  in  the  kidneys. 

Valh'rtola  dcscriU's  the  enormously  wiile  distribution  of  the  epi- 
demic tdrnnglinut  the  whole  of  France;  it  apitcared  with  pestilential 
riijtidity,  and  spared  ueitlnu-  sc\  nop  any  a;^e  nor  rank,  neither  chil- 
dren nor  nlil  perstms.  ricli  nor  poor»  but  it  was  not  as  a  general  rule 
clauKertins,  chiMren  <*\i\\,  who  could  not  freely  cnuj^li  out  the  phlej^m, 
dyin^r. 

Iu  cdutrast  to  this,  Coyttar"  s[»oaks  of  the  bouigu  character  of  the 


EFIDKKIOLOOT.  13 

epkleiuic;  it  wna  widely  disseminated,  but  with  the  exuepliim  iif  some 
pLthiHical  [latientH  tlieru  were  uu  dwitliH.  **  Ut  vix  e  luilHbiis  uuuiij 
iuveuiaa  qui  uou  eo  teiujifire  coc<:ehicLa  Itibonint.  Quum  tjiiuoii  nnn 
uiii\iiti  adeo  |)ericulosam  ant  crudolem  fuis»o  oxistiuien  volloiu,  iit 
creibw  mullia  exitio  fuisMe,  cum  certo  iiomimuii  iKiininnin  (^juod  Hoiaiu) 
videriiu  <iui  lioc  Bymptomate  gravatus  natin  cuucosHorit." 

ThouiaH  Short  roporta  upon  thin  epidemiir  in  Eu^laud:  "It  was  a 
very  uuseasonablo  year  in  Enghind.  ...  In  tlio  cud  of  SejitomUu' 
camo  a  very  stixjiiK  cold  uorth  wiud,  presontly  after  woro  many 
LUitjirrhH,  quickly  fallowed  by  a  most  Hevero  couj^h,  puiu  t>f  tlio  mdo,* 
iliffieiilty  <*{  ))rGathin^;,  and  a  fevor.  Tho  HJxth,  i^ovoiith,  or  at  tho 
farthest,  tho  oi^'hth  day,  jdl  who  had  that  ptiiu  of  Iho  sidt.i  ditsd." 
Short  also  ^iven  a  very  ^^ood  dt'scrijitiim  of  thu  upiiUmiio  in  Spain: 
'*At  Mautua  Carpentaria,  three  inih^s  from  Madrid,  tlie  epidoinic 
be^au  iu  Au^st.  .  .  .  Thero  it  bej^an  with  a  ^nu^]lnoHH  of  tho  jaws, 
Hmall  cou^h,  then  a  strong  fever  with  a  paiu  c»f  tin?  Jit'ad,  bark,  ajid 
legs.  Some  felt  as  though  they  wore  cordnd  over  tlhi  brcant  and  hiid 
a  weight  at  tho  stomach,  all  which  c«mtiuut?d  tu  tlH>  Hard  day  at  fur- 
thest. Thwi  the  fever  went  off,  with  a  sweat  or  bU'ediag  at  tho  nosf>. 
In  some  few,  it  turned  ti>  a  pleurisy  or  fatal  iteripueumony." 

Forest  reports  from  Holland  (jVlkmaar)  that  tlin  epidcmiti  jiiado  its 
apijearanco  with  considerable  violouco  there  in  October.  The  diseiuse 
carne  on  very  suddenly,  "quotlara  affluxn,"  so  that  one  thousand  jier- 
sons  were  attacked  at  tho  same  time.  Forest  still  furthi-r  obsoivrd 
thjit  abortions  were  fro<[Uent  iluring  the  epidemic,  so  that  si\U?eu 
women  died  of  this  cause  within  eight  days. 

Short  alsci  mentions  tlie  iqiidomic  in  Holland.  lb'  sitys:  "This 
disease  seiised  most  countries  very  suddenly  when  it  entered,  cateh- 
ing  thousands  the  same  moment."  The  main  Hviriptonis,  besides  vio- 
lent heailache  and  tormenting  cough,  wt^re  severe  dyspno-a  ("  that  the 
sick  Horned  dying"),  accompauietl  by  paiu  in  tho  loins  on  walking, 
"constant  severe  pain  of  the  loins  that  they  could  not  walk" 
(Riverius'"). 

As  regards  the  season  of  the  year,  the  inilmiuxa  occurred  in  Paris 
during  the  hottest  part  of  STimmer  (Pasquier),  in  tlie  city  tif  Nbues  in 
the  mouth  of  July  (anonymous,  in  lliveriusi,  in  Spain,  Maiitu.'i  Car- 
I>entaria,  in  August  (Short )^  in  England  in  September  (Shorty,  in 
Holland,  Alknuiar,  in  Octoln  r  (Forest  and  Short). 

*  Dodonacous  nleo  ape&ks  of  palos  lu  the  aide  wbtcb.  wlieu  they  becttnio  severe, 
oeoeasitated  »  bleeding. 
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EriiiEMiu  OK  lil(i3  AND  15fi3. 

Wo  shiill  omit  tlio  ,vear  1562,  iu  which  Ripperger  speaks  of  an 
epidemic,  tho  oxiHU'Ufo  i>f  wliicrli  lio  trios  to  prove  from  tLo  coutentH 
nf  ji  \AU'r  writtvji  l>y  tlic  English  ain]»;irtH;ul(>r  Raii(]ol]th  to  Lord  Bur- 
li^i^h,  datod  November  3Uth,  1502,  rejecting  the  iiuthoritieti  cited  by 
Hii*siii  for  Italy. 

Tho  epideiiiif.  of  lofiH  we  shall  also  luoatiou  ouly  briefly.  It  w;i« 
n'purtud  to  Cnissuor  iu  a  lettor  Ijv  Jobatiiifirt  Rauhia,  who  wjw  himsolf 
a  victim  of  tlirs  diwi^Hsse ;  "  Gnivitan  capitis  cuiu  dok)rf!  ct  dotluxiouibus 
raagiiift,  (luilnis  correpti  sumnB  fere  omuea;  vocaut  hunc  inorbuiu 
Gnlli  cfT^iuehiche." 

Bicntier  proiioHiioea  the  disBase  ii)tluouza»  Rippei>;Br  agrees  witL 
hiiu ;  Ghif^o  dons  not  mention  it^  aud  iir'ifln^r  dot's  Hirscli  nor  Leidi- 
teusteru,  Zoviaui  fp.  4N1 )  iticatious  tlio  Scttt-r  of  Baiihin  to  Gpss- 
uor  as  written  in  l;')r)2;  and  he  says  uotliiny  nf  an  epidi-njic  iu  15r>3. 
Wliother  itiHuen/a  occurred  in  10f»2  and  15(1*1  i.s  uudecided;  at  all 
evtiuts,  providing;  our  Hources  arc  coiupiele,  there  were  only  small 
epidemics  iu  those  years. 

EriDEMTC   OF   ITh"^    (8ErONT>  r.VNTiEMlc). 

As  ill  I5a7,  jiu  fpidoiiiic-  of  inHupfiza  apiin  sncpt  over  tho  earth  in 
lo80,  ouly  to  much  ^nsiter  extent.  Accurdiii^  to  Ilirsch  (p,  (>»  it 
covered  tho  wlioh*  Orient  as  w<'ll  as  Africa  aud  Europe.  Cesai-e  Cam- 
fiana  in  In's  "  Tstoria  di'l  uniutlo/'  states  th;it  it  was  distributed  not 
only  ovi-r  Fairojn',  Init  also  over  Africa  atid  Asia,  aud  Suan  also  tolls 
us  that  tlic  i'pidcniii-  invaded  l«)lh  hemis]>]jereH.  Lastly,  we  have  a 
report  fri>iii  FoUHe<'a  wliicli  tells  ns  tliat  tin*  epitliMuir  extended  from 
Asia  b\  way  of  Constantinople  over  the  whole  (tf  Ritrope,  aud  that  it 
afterwards  aluo  visiteil  America. 

Acc(^rdill^i  to  Pecbliu."  tln^  disease  maile  its  appearance  first  in 
-Africa  aud  <iu  tlie  Island  of  Malta,  from  whence  it  was  carried  into 
Sicily,  then  to  Spain  antl  Italy,  crossing;  the  AIjw  to  Paunonia,  Hun- 
^ar\-,  nnd  (tiTmnny,  as  far  sin  tlie  Haltie  Sea.  Jrthannes  Bockell" 
dcscrilw'S  its  luarch  as  fojltjws:  "  Priiiio  liuupiros,  Pauonas,  B€>be- 
luosque  vicinoH,  pi>st  Fraucos  Tliunn^oH<pie  invasit,  Belgjin  Britta- 
nos(jue." 

Aecordiiiji  t<t  Slmrt  {Ik^  ci>i<loniic  prcvailr'd  "over  all  Euroi)p,"aud 
with  pRpecijd  virulence  in  England,  fnnn  tlie  middle  of  Au^ist  to  tbe 
end  of  Septenibi'r.  ii'lurnini^  jij^nin  in  (h-tnber  and  November  of  the 
same  year.     Towards  the  uiidille  ui  the  year  we  tiiid  the  influenza 
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present  m  France  (Lobinonu),  whero,  ticcordinj^  to  a  wriU-r  *]m)twl  by 
Saillaut,  it  Woke  out  iiiirnwliately  uft<'r  a  viHitatitm  of  Hwarnjs  of  in- 
sects which  appeared  duriuj^  the  niunthw  of  April  aud  May  in  extrnor- 
ilinarily  lar^'o  numljers.  Cuyttar  observud  thin  t?pidemic  in  tlie 
uiouth  of  May  at  PoitierB.  In  Najik^n  tho  iullu*«uai  occurred  during 
Aagoat  and  Septonil>Gr  (Huninionto),  and  visitod  Campaua  in  the  same 
year.  "  i>er  tntta  Italia."  Germany  aiifforod  frctni  tin*  tiividoinic  af  tliin 
year  late  in  the  siiiumer  and  in  tlni  autuiiiii;  affording  t<>  Ilii-sch 
(p.  6)  in  Auijwst  Anj^sbiirg,  in  Sei)tfiubor  tho  nei^;liborli(jod  of  the 
Rhine,  Helmsta^lt,  and  Hileaia,  in  October  Saxnuy  ami  tlit^  Hhores  of 
the  German  Oreau.  8«imert  rejMjrts  tliut  it  dcvaHtat^'d  (.lerniany  from 
the  end  of  anmiuor  to  tho  bo^iunin^  of  autumn.  In  tho  hintory  t>f 
this  epidemic  we  already  dnd  mentioned,  boHides  tlie  usu;i]  wyniit- 
toms,  such  as  headaclie,  cough,  hoarrteuesH,  an^^ina,  fevnr,  and  cliillH^ 
])hy8ical  woakuet>s,  ]>ain8  in  tlio  muselew  and  joints,  anorexia,  iuaum- 
uia,  gastric  catjirrh,  diarrlKea,  delirium,  piiiu  in  the  chest,  and  dyHji- 
ncca- — also  numerous  complications,  especially  otitis,  jiarotitis,  and 
affections  of  tho  bilo-dncta,  fi'om  wliich  was  derived  the  name  of 
*'catarrhus  biliosns,"  used  1>y  some. 

Bokelsays:  "Exjvprientiaquoquedidicimus  ad  aures  ex  tussi  .  .  . 
matcrium  concitatam  pluribus  detiuxisse."  The  freijuent  a]>poarauce 
of  otitis  is  well  known  to  ns  from  our  recent  intlucnza  ei>idemics;  in 
truth,  we  learn  from  all  tliese  dcscrii)tionH  timt  this  epidemic  con'f*- 
spomls  fully  with  our  own  influenza  epidemics,  witli  tho  exception 
only  that  individual  oltservers  rejtort  an  enormous  dciith-rate.  Thus, 
according  to  Seheukius,  the  disefi>;e  killed  nine  thousand  [persons  in 
Rome;  Miulrid,  Barcelona,  and  ^ther  !Si>auish  cities  are  said  to  have 
been  nearly  entirely  de]K>i>nhited  by  tiie  disease  (Villiilba'').  This 
high  mortality  was,  liowever,  even  at  that  time  attributed  In  s(»nio 
physicians  to  the  injudicious  employment  of  veuesectiou.  Wienis" 
says  that  out  <»f  one  thousand  persons  hardly  <tne  died,  except  lliose 
who  wore  already  previously  atHicted  with  some  clirnnic  disease,  or 
"qui  vemeaectioue  uai  sunt."  Crato"'  says  further:  "  Eventus  os- 
tendit,  graviter  illos  i^ericlitatoH — et  Uteris  ex  Hisfiniiia  ndwrtis  ]ier- 
acriptum  eat,  supra  duo  millia  hominum,  ijuibus  in  uiiiL-a  urbc 
Manhnt  Carpentaria  sanguis  fuit  detractus  intra  ]>aucos  dii-s  oliiisse." 
Mercatus'"  also  testifies  that  the  Spsmish  |>hysicians  bled  nniiiy  pa- 
tients, which  usually  led  totheirdeath.  Seimert  («iuoted  by  Saillaut) 
says  the  same  of  Italian  physicians.  Tliey  were,  to  use  Sailliuit's 
wonla  (p.  11):  "Trop  promi)t«  h  tirer  le  sanj;;  car  Texperieiice, 
ajoute-t-il  (that  is  Sennert),  a  prouvc  quo  presque  tons  ceux  dout  on 
avait  ouvert  la  voiue,  etaient  morts."  Short  says  (p.  Sh:  "Tlionj^h 
all  had  it,  few  died  in  these  countries  except  such  as  were  let  blood 
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<jt',  or  Jiail  auattuiul  viscera.'  OtherH  iiIho  uoudcmucd  the  lettiug  of 
blood,  uiuou^  tb4?iti  Bokel,  act^onliiij;  U^  whom  mowt  putients  recov- 
ered witliout  any  luodioiue  (plurimi  aino  pharmacis  ad  sauitatem 
ediin'uut).  Similarly  Mezeray  Hays:  "Elle  ae  moutrait  jjluadtmcei 
ceux  i[ni  la  laisHaieiit  ou  repos." 

Tlio  complicatiouH  meutiouod  by  Short  nro  **  oousuniptiou,  pleu- 
riay,  luid  periiJiieuinouy" ;  and  liokol  HuyH  "hie  iiiurbuM  in  jieripnou- 
mouiani  peiicidoflam  et  phthirtiiu  lothalem  traiisiit." 

It  ttiay  hv  moutiuiiod  in  pu'<ttiu>;  that  Anua,  the  wife  i:if  Fiiilip  I. 
of  S]>aiu,  ilied  iu  tJio  epiilc^v  of  tlni  yuar  1580,  aud  that  tlu)  kiug 
himself,  aiid  also  Pope  Ori-^ory  XIII.  had  the  disease  iu  a  danger- 
ous mauucr.  For  this  iiiforuiatiou  wo  are  iudebted  to  do  Thou,  but 
the  oveut  wan  wron^^ly  plawd  by  Zoviani  uiidor  the  epidemio  of  1510. 
This  iniatako  of  Zoviaui  was  proi)a^'ated  by  Ozauaiii  and  ScLweich, 
wan  L-orrectt'd  iiy  (Huge,  but  haa  again  made  ita  appearance  lately  in 
the  work  uf  Zuelzer. 

EriDEMif  si  OF  1501,  1593,  and  1597. 

In  the  close  of  the  sixteenth  century  Hirsch  also  mentions  as  opi- 
donnc  years  15i)l,  15'.*'),  and  15t>7.  Of  these  throe  wo  can  accept  only 
one,  that  of  the  year  150H. 

Senuort  d(-»Hcriljed  the  epidemic  of  1591  iu  Germany.  It  was,  how- 
ever, somewhat  difiVreut  fr«'iii  tliat  of  15S(>;  Tuusouiua  described  it  in 
Italy,  i-alling  it  an  "  i-pideiiiir  rrutjllr,"  adding  that  "  pre8(]ue  tons  le 
niuladoH  toitibaieut  dans  uudolire  freneti(|uo  et  monraieut  le  huitiemo 
ou  li'  ilixirme  jour."  Tlie  severti  uorvouH  s.>  luptoiitM,  eai)ecially  the 
malitiiiaut  charafter  of  the  disease  as  evideueed  iu  the  great  mortality 
(iu  Rome  sixty  thousand  jiersous  wore  said  to  have  died  from  it  within 
;t  vfjir)  speak  nguiust  iidhu-ji/u,  C^aguatus  descrilKHl  the  epidemic  of 
15'J1  in  Konas  tl'at  it  was  not  oiio  of  iiiHueuza  can  \m  seen  from  the 
l)pginuing  of  ^he  deseription:  "Cfioitorunt  Romm  api>arere  febros 
JK'utjo  et  liis  praripuij  notis  iiisiguatn%  uiaeuhe  iu  cute  verlwntes, "  etc. 

AceortUug  to  Hirsch,  the  fUsi'asf  is  said  to  have  invaded  Italy  in 
September,  1587.  Zeviani  refers  to  Scheuckius,  who  had  been  in- 
fitrmed  by  lett^^r  from  friends  that  itiorr  than  uiue  thousaad  persons 
hail  pcriMlii  d  liy  the  pest  iu  Rome,  at  the  time  when  Germany  waa 
also  visited. 

Of  the  iiiHueriza  e|iid«*iine  of  tlie  yrar  1593,  we  are  lu  powHession 
of  r<'p4)rts,  bt'siJcs  tliosp  nf  CliilHi-t  aud  dn  Laureus,  from  Marailiii 
Caguatus'"  who  describes  the  o]»ideiiiii  iu  iuuiie.     The  symptoms  f. 
this  fiuie  w*-'re  fi^vi'r,   lasting  at  most   fnur  days,   hejwlaehe,  cough 
angina  (iuikmmation  of  the  throat;,  itoui>iuuus8 ;  the  headache  is  salt 
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to  have  appear^  fre(|ueutly  after  the  cough.  Thei  greater  niimljer 
recovennl,  it  is  said^  hv  taking  food  only  iu  luocleratiou.  The  phy- 
sician was  not,  as  anile,  frequently  ronsultGd,  for  ^'res  visa  levis  et 
citi-a  i>^ncnlnin";  only  a  few  fannl  lta<lly.  **  Ali<iiiilm8  desiit  in  pleu- 
ritidem  lethalem,  sed  maxima  pars  sanitati  i-eatihieUitur." 

As  to  the  spread  of  the  ejiidemic  Ca^^uatUH  (\t.  59)  saya:  "Cum 
aliipiiH  primo  lu  uuiuerosa  fariiilia  le^rotat,  in  eadem  paiiciH  post 
diel>ua  uulti  etMlem  febris  gonere  capiuutur."  Thim  it  happened  tinit 
the  dinfasf  whirJi  made  itH  a])]tearaiK  ■  "after  thp  IdeH  of  June,"  had 
alrea^ly  ;itt.itk»Ml  tlie  greater  jiart  of  tli  (leople  in  the  U-giuuiug  of 
Jnlv.  t- 

The  epidemic  ia  aaid  U)  jtave  commenced  iii  l^elgiiini,  following 
a  "  violent  earthquake, "  and  gradually  extending  over  all  the  cities  of 
Euroi>e. 

EpinEMic  OP  1626. 

Glage  says  that  this  epidemic  is  prolmhly  to  he  lookcnl  upon  as 
one  of  iuiiuenzii.  Later  authors  acce|it  it  without  any  dou})t.  Uuhe- 
ruauu,  it  is  true,  haa  fouud  it  only  in  Ghige.  We  ponneKH  a  good 
description  of  this  ejiidemic  by  two  authors,  ntiuiely,  that  of  the  Italian 
physician,  Paulus  Zachias,  cited  by  Zeviaui  (]►.  4Wo !,  and  that  of 
Douiu-Hf  l)oth  deacribiug  the  diaease  jls  it  mrurred  in  Italy, 

Pauliis  Zachias  says:  "Nam  et  iM^uignisHimi  tiuidum  vitgantnr 
morbi  populares,  qualos  sunt  rancediiies  et  gravedines  ipne  hoc  tem- 
pore plures  Ilaliie  urines  molestavenint  et  adhuc  auuo  preneuti  1(J27 
molestaut." 

Donius  writes:  "Anni  veto  1626  recenw  est  memoria  cuius  ingres- 
8u«  at<pie  iuitinm  hiemin  perniciem  jtlurimis  uon  hie  Ihniui-  tantuni 
sed  toto  fere  Italia  couHavit,  olj  vehemeuter  enini  Bunje  riutus  i|iii 
aubito  Austrinofl  dies  eos'iue  pcrhumidos  excepennit  multas  destilJa- 
tiimum  [>ravfia  ac  noxias  species  incitavit  ([uam  ridiculo  nomine 
Castrone  vocant." 

ElUDEMIC   OF    1647. 

Webster  gives  us  the  informati<m  that  in  this  year  intlunnz^  is  f<>r 
the  first  time  mentioned  in  the  liistory  of  America;  but  we  must  not 
argue  from  the  absence  of  earlier  histH»neH  that  intiueuzii  never  before 
occurred  there.  Webster  cites  the  following  from  Hubl>ard*s  descrip- 
tion of  this  disease:  "  It  l>egai]  with  a  cttld  and  iu  nuiny  cfises  aoeom- 
pauifMl  by  a  light  fever.  Such  a.s  bled  or  used  c<mliug  drinks  died; 
such  as  made  usb  <»f  cardials  and  morfl  strengthening  things  recovered 
fi>r  the  most  part.  It  extended  through  the  jdiiutntiinis  in  America 
and  in  the  West  Indies;  there  died  iu  Barbadoea  and  St.  Kitts  livo 
thonsaud  or  six  thousand  each." 
Vol.  XV.— 2 
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Epidemic  op  1G58. 

This  ia  one  of  tlie  best  describetl  iufiueuza  epidemics,  altbou^^h  its 
literature  is  not  voluniiuoua.     AccttnliuK  to  Wittmer»  its  deacriptiou 

tjilli(*s  exat;tl,v  witli  tlie  inilueuzii  pnudomit.:  of  tiu^  yivir  178*2.  We  are 
in  posaeaaiou  of  a  very  wcll-vvrittcii  deacriptiou  hy  Tlionms  Willis  of 
Oxford,  which  cjin  l)e  fmiud  in  TliompHou's  "  AuuhIh"  (pp.  11  and  12) ; 
it  flavft:  **  About  the  end  of  April,  suddenly  a  tlistemper  ai-ose,  as 
if  sent  by  some  bhtat  of  the  Htjii>i,  which  laid  hold  on  very  luauy 
ix>gether,  so  that  in  sumt^  t4)wus  in  tlie  spatie  of  a  week,  alM>ve  a 
thuusHud  people  fell  ill  toi;etlier.**  Tlit'u  follows  the  enumeration  of 
symptoms:  Troublesome  eou^^L  with  co[uous  expoctoratiou,  catarrh 
of  the  niLHopharyngeal  spju-e,  fever  with  heat  and  thirst,  luiorexia, 
mahiise,  pain  in  thr^  hack  and  tlie  Iiml)s,  iKX'nsional  nosebleed, 
bh:)LHiy  exj>ectoration,  and  bloody  atocds.  The  disease  affeet<.id  some 
very  liglitly^  so  tlxat  they  were  able  nevertheless  to  attend  to  their 
business;  others,  howover,  and  particularly  debilitated  persons  and 
old  j>fO]>le,  were  rapidly  taken  otl*  liy  it. 

Timania  von  (KUdeukW,''  whf)  olwerved  this  epulemic  in  January, 
Kk'jHI,  .'it  Tre[)tow  nt'itr  Stettin,  and  who  was  himst^lf  attswkod  by  it,  is 
our  set'iind  autlnjrity.  In  a  h-tti-r  tn  his  brother  he  makes  a  ctunpuri- 
Stui  with  tlie  epidemic  of  li>80,  writing;  thus :  "  Dul>iuui  mihi  non  est, 
frater  uhmih,  <piiii  nitn  iiiille  nutrbis  etmtlirteris,  seruKtamen  ittfpie  ego 
cum  catarrho  epiih'inico  wiiiiili  ferr,  ijiii>rum  jiurlnres  sul>  Jiuuo  1580 
referunt  febrilemtjUH  nouiiuant."  Hh  suftVred  iivnn  th»  following 
syniptfuiis  hiniHelf :  Fewr,  v^ry  violent,  eephalal^'ia,  ecai^li  and  exi»eo- 
toratioji,  ^reat  pain  m  tlj<^  chest,  the  sidf,  and  tlie  diaphrji^'nj,  iuHom- 
uia,  ami  attacks  of  perspiration  at  nJKld.  The  disease  came  on  very 
suddenly. 

Ei'iifEMir  III"  l(i75. 

The  epideniie  of  llils  \  ear  visiled  ( lerruany  durinj^  the  month  of 
SepterulNM-,  anil  A\as  j^reatly  iliKseiiiinnt''il,  fur  juj  luaise,  say^s  l{ay^;er, 
was  s[ian'd,  and  each  fontained  om*  tn  fr>ur  patients.  lnOet4dierit 
had  reached  Hungary  ami  at  tins  same  tiun-  Austria,  where  Sorljait " 
observed  it  in  Vienusi. 

In  England,  where  it  brf»ke  fiut  in  London  townnls  the  eud  of 
OctolM-r,  it  found  a  liistorlan  in  Tlmjuas  Syd*'jiham  (Tliomi>son'H  "An- 
nals" *).  The  latter  reports  that  in  tin*  >t'ar  IIIT.I,  after  clear  weather 
had  obtained  to  the  end  of  October,  a  frost  suddenly  npi)eured,  which 
bronj^ht  with  it  a  j^Teatly  ilisseminated  cou^'hiiij;  sickness.  "No  uue 
escaped  them,  whahni'r  mi^ht  l;e  his  ayo  or  temperament,  and  they 
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ran  tlirough  whole  families  ut  om-o."  Tn^otiior  with  tlu^  cou^^li  there 
was  juvseiit  fever,  ht*ailiiclie,  }tjiiu  in  Uj*'  bark  iiuil  limbs.  Ah  t*om- 
plications  are  inentioiied  affectir»D8  of  the  hiug8  and  pleura,  so  that 
some  thou^^Iit  of  pleurisv  4»r  peri[iLeuianiii!i,  bat  iu  SydeubrLiirs  ojiiu- 
icm  wnmgly  so,  ft)r  *'  vet  it  wan  ueither  innrti  (lur  It-Ks  liinu  wLjiI  it  liad 
been  throii^hout.  Now,  as  before,  it  attacked  with  paiu  iu  tlio  head, 
back,  aud  limbs." 

In  FraiK'*^  th»i  epidemic  exerted  a  very  unfavorable  intliieiiop  on 
preKnaul  women.  Bloody  expet^toratiitn,  aocordiiiK  to  Sorbait,  was 
of  fre<iueiit  ofourreuce  iu  Vienna,  "  t>lurimi  spiito  stLiiK'niuis  lalntra- 
bmit  VipiiiiflP."  Ettuiiillff,  t<»  wlmm  wti  art*  indi'bti'd  fnr  jl  luiuiite 
description  of  this  epidemic,  infcunis  uh  that  the  breathing  ocousiou- 
ally  Iw^caiiie  ho  oppresneil  tliat  death  st'cmiMl  imuiiurut.  The  caiiae 
of  the  cpidtMiiic  was  aHcrilnMl  by  him  to  the  air,  wliii-li  attackf'd  the 
gbiuds.  As  t*)  the  chanicter  which  the  epidemic,  juvsented,  no  one 
died,  aceordinn  U^  Kay^er  and  othern,  frnrii  tbfi  disctus<)  itself^  with 
the  exceptiiin  of  debilitab'd  persons,  altliitu^li  it  Mjiart^d  neither  Ihi^ 
Btroiig  uor  the  weak.     Willis  succumbed  to  the  disease. 

EriDEMics  OF  lli88  AM)  l(J!i3. 

AcconliriK  to  Hir^4^:•b,  tliere  were  twi>  intincuKa  epidoniicft  oocnrrinK 
in  till'  \  carH  KiHH  and  liiDH,  fur  wliit'li  br  only  mi'iitinnrt  om^  aiillmrity, 
ujiniely,  Abplinenx."  Rijipei'i^er  also  is  conviiu-ed  tliat  tlie  f pidemics* 
of  ir>sy  aiid  lOO^t  were  intiuenza,  wbil*'  Cllnm-  itc^-pjits  as  i-i-rtain  f>uiy 
the  epidemic  of  10113. 

Tlie  epidemic  of  1(>88  bnmf^htwitb  ita^^'cat  mortal ity  in  England 
and  Ireland,  It  made  its  ajipcarancc  in  Loudon  in  May,  extcMdi-d 
during  this  and  the  following  motitb  all  over  England,  and  in  the 
niiintb  of  July  also  ovi-r  Ireland.  Sliort  writfrt  (TlH>ini>Hoii'H  "An- 
nals,'" p.  24):  "We  tind  that  at  tbo  middle  of  M;iy  bi'^;au  a  fever  in 
Lond*m  all  over  Enj^laud,  and  all  over  Ireland  in  July.  The  symp- 
toms werfi  tlin  same  iu  all.  It  bf^^^'au  and  ended  its  course  in  seve'ii 
weeks.  .  .  .  Tbon^h  not  one  of  fifteen  escaped  it,  yet  not  one  of  a 
thousand  that  had  it  died." 

At  the  same  time  there  is  this  Raid  of  an  epiztuitir*  oecurriji^  in  tlie 
same  year:  "It  was  generally  oliservcd,  JM^th  in  En^^dand  and  iu  Ire- 
land, that  sometimes  before  the  fever  l>e^^au  n  slij^ht  but  universal 
disease  seized  horses,  viz,,  a  ^Teat  deflnxion  of  rlienni  from  (fieir 
nofies"  (ef.  the  Epidemic  of  1404). 

In  the  year  1(\\)3,  in  the  early  jtart  of  Novemlier,  infiueuKa  bi-oko 
out  in  Dublin,  and  so  very  ^;eneral  tM>]  liiis  inlliien/a,  prevail.  Ihal  few 
or  nuue  escaped.     It  also  invaded  dxford.     It  made  its  appearance 
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\n  Loiwlou  Jilxiut  (mo  mouth  lat^^r  tliuu  iu  Ireland.  It  alw^  iuvaded 
HoUhucI  nnd  FliitultM-H  (Moliueui). 

The  syiiiptoiuh  ivoro  a  vinlnut  coiiglj,  h  great  Hiis  Irani  tlie  nose 
and  eyes,  LcHirHeimsH,  nugiuii,  piiiu  in  tho  chest.  A  cure  osuaII)' 
occurred  spontiineously,  witli  ii  critical  sweat. 

"jVll  touditiouH  of  iM^i-soiw  won^  atUcked,  Uioho  rosidinf<  iu  the 
country  aw  wt-II  :ih  iUitsis  in  tho  city  ;  those  "nvho  lived  iu  tho  fresh  lur 
iind  those  who  ke[it  to  tluMr  nMJUJs;  thoso  who  were  very  strong  :ind 
luirdy  wt'ro  takeu  in  tho  sjiiiie  manner  im  tho  weak  ami  spoiled;  men, 
wonuMi,  ami  chiMnui,  |M'rsons  of  all  ranks  aiul  stjitinns  iu  life,  the 
youiip'Kt  as  well  as  thi^  oldest"  {Moliuenx,  ]v.  1(X»).  Molineux,  how- 
ever, thinks  that  vt*ry  old  (K'oiile  were  relatively  les^  fre(|uently  at- 
tjicked  liy  thtf  diKc;LMt\  for  he  says:  "It  rather  favored  the  very  old, 
who  seldom  were  attiiokcnl  with  it." 

EriPEMir  OF  17W. 

Tliere  Avere  umn,\  ciiidemic.H  iu  thu  iMKhtoenth  century,  hut  we 
sliaH  dwfll  itn]y  itu  tlie  must  iniportant.  TIih  i*[»i(UMnic  iif  1701)  vis- 
ited, it  is  said,  Italy,  France,  Belgium,  tlocTnaiiy,  Jiud  Denmark 
(Hirsi-1().  Its  historiauH  were  Lauci.'nius,""  liotriujinu/' and  Bianchi'' 
and  from  thesis  we  ^;l^'an,  as  a  general  rule,  hut  little  of  the  epidemic. 
Glup>  deni*'K  that  the  epidemic  of  this  year  wjls  iutiuen/.a,  on  acconot 
(tf  the  siiiiullfiiiiMnis  invasioii  nf  Beiliii  ami  ltal>  and  also  ou  account 
of  the  symptoms  fus  dcscrihed  by  Kaujazziui.  We  know  from  hau- 
cisi,  iiowevi-r,  tluit  the  epidemic  existed  in  Italy  iu  January,  and 
from  HoH'iuann  that  it  di^l  not  make  its  appoarauce  in  Berliu  uutil 
April,  and  thus  the  Jirst  ohjectiou  of  (Huge  is  answered,  (llufxe's 
seconil  iplijectiim,  llnit  the  jirismis  of  tlie  iuipiisition,  which  on  account 
of  tln^  lime  kilns  pn-seiit  in  their  vicinilv,  luid  a  hi^;her  hnuiwrature, 
remained  free,  aec<ir<lin^i  t<t  Lancisi,  frcnn  iuMtuMi/a,  and  also  tlmt  i»er* 
sous  wlio  had  no  oecJisiiHi  lo  eximse  tliemselves  to  the  fre^sh  air — for 
exam]>le,  women,  wealthy  people,  ete.  were  rolatively  less  fre- 
ipientty  attacked  1m  the  dis(*asi*,  jh  n<it,  hnund^  for  in  hiter  intluenza 
epiili'Miif's  siniihir  fthservations  have  Ihtm  made.  Moreover.  Laucisi 
himself  bi'licAos  the  disease  to  have  heen  Lul]ueu/.a,  that  is^  identi- 
cal  with   the   epidemicH   descrilied  )»y  t_!a^^natus  <151*8)  aud  Donins 

Biamhi  cnnipairs  the  epiileniir  of  1712,  which  is  univerHally  ac- 
kuowled^^eil,  witli  that  of  170*1,  a  fact  which  also  speaks  iu  favor  of 
this  heinj^  inllmn/a.. 

Tho  f'lllinviM;^  ciHDplieatinns  are  rep'nled  hy  tloli'nuiuu:  Jin  itch- 
ing exauthetu.  on  the   fourth  day,  similar  to  itrticaria;    rheumatic 
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painB,  especiaHy  in  eUlerly  wfjineu;  relapses  in  those  who  did  not 
remain  iudours  lou^^  otiou(;h ;  inul  ]iuruleiit  expectorfttinu  and  u  Mootly 
couf^h  (HaJi»e  vera  j»litliisifl)  in  those  liaving  lung  disease. 

The  scorbutic  erui)tioiiK,  descrilxMl  hy  H(ift'iniiuu,  do  not  fit  the 
picture  of  tlio  disease  alto(j;etLer  (he  speaks  of  macula)  rubi  te  et  ;is- 
perifi  in  extrema  cutis),  althoitj^li  in  the  last  epidemic  <»f  influenza,  it 
is  true,  complications  ^vith  jnirimra  liaaiDnrrhfLj^ica  (Draslie,  Senator, 
Kvvald)  aud  uith  erythema  papnU)Sum  (HawkiuH)  havB  been  observed. 
Zeviani  also  makes  mention  of  this  epidemic  in  Prussia,  and  cites 
HoA'mann. 

l{ipl»ei-j*er  (p.  47)  believes  tlie  e]>idomic  of  17(>1>  to  have  been  influ- 
enza without  a  doubt,  aud  ftiUowiu^  him,  Ghigt^  only  di^nies  it  recog- 
nition Itecause  it  did  not  travel  fnun  efist  tn  west,  whicli,  :u?('r>rding  to 
Glu^e,  was  tlie  case  with  all  induenza  oijidenucs  fium  the  e*id  uf  the 
Hixieeutii  century. 

EpiDEaric  OP  1712. 

This  was  carefully  de8cril>ed  by  a  uu!nl)er  of  obsen'ei's,  especially 
by  Camerarius*'  and  81evogt,"  as  also  by  Schrock  aud  AValilschmidt 
in  Germany,  by  Biaiiehi  iu  Italy.  The  observers  of  this  ej»idcmiu  all 
agree  as  to  the  rapidity  of  th«  attwck,  as  well  as  to  iho  great  debility 
which  accompanied  the  dinease.  Tlie  morbidity  was  very  great. 
According  to  Si-hruck,  not  a  liouse  was  Hj^ared  by  the  disease  iu 
Augsburg,  Wakbichmidt  tells  us  that  iu  Iviid  t*'u  and  more  persons 
were  frequently  taken  ill  in  one  houHe,  and  Hlevogfc  says  that  the 
disease  was  fearful,  l>ecause  so  niany  persons  contractnt^it  at  the  same 
time.  The  disease  was,  however,  not  dangerous,  f(>rSlevogt  continues  : 
"Fe-arsoon  vaniHlied  when  it  was  seen  that  althmigh  it  had  sprea*!  all 
over  the  city,  it  left  the  sick  with  o'lual  rapitlity/'  and  Cainerarius  is 
of  the  opiuicm  that  if  the  disease  had  beeii  as  dangerous  in  t]ni  H.-une 
tlegree  that  it  was  disseminated,  the  world  would  never  have  experi- 
enced A  greater  misfortune.  Bianchi  compared  this  epidemic  with 
timt  of  17tK)  and  i)ronounced  tlie  latter  mi»re  violent,  and  the  words 
he  uses,  "inulti  jegrotabant  pauci  vero  interibaut,"  are  Higiiitieant  of 
the  character  of  the  epidemic  of  1712. 

As  reganLs  the  symptoms,  Camerarius  iu  Ids  ileseription  einplia- 
sizes  the  following:  "As  a  general  rule  those  suifered  most  wlio  had 
previously  boon  sickly,  nevertheless  those  also  who  were  strongest 
aud  l»elieved  they  could  resist  the  dinease,  ha<l  to  give  in  and  were 
vampiished."  As  a  general  rule  there  were  jtreseut :  fever  and  an 
accelerated  pulse-rate,  occasionally  accompanied  by  nW  kinds  of  jjlian- 
tastic  illusions  and  dreams;  coryz?i,  hoarHenesn,  congh,  a  feeling  <»f 
oppfession;    headache,  pain  in  the  eyes,  pain  iu  the  back,  in  the 
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loinH,  in  the  limlw,  jih  hi  "dera  fonulicLeu  Gliederweh;"   auorexk, 

lumsea,  eruotatinna,  ami  ilijirrha'a. 

Tln^  eiddeinie  1h_'l;jlii  in  0(n-inaiiy  :  Jeun  in  the  spring  (Slovo^'t, 
Lmi/tiui)  ;  HalsU-iri  in  July  (WalilHiihinitlt) ;  Augwlmr^;  iu  Augiwt 
(Wiiltlfi-rto]iiui(U,  S^diroek) ;  Tiiliiu^'eu  in  Sepfcenilier  (Camerarius) ; 
in  Holland  iu  Au^uHt;  in  Itnly  in  I3ecemh<*r  (Biunchi). 

Epii>EMir  UK  172*)-.-iO. 

TliiH  is  tlu'  lii'i^t  cjiiilf^niin  of  whicli  it  ifl  naid  that  it  orif^imited  iu 
Rnsniji,  nltliou^h  acenrdinj^  to  Lrtf'w"  tlie  influenzjv  of  tliia  year  came 
froiri  Swodfii,  iiiid  F.  Hnffnnmn  f^lnimn  to  liavo  already  ol»s<»rTod  it  iu 
F(4iruary  of  17'2'>,  at  Halle.  Aivordiii^  to  jiucliner'"  tliin  pjvideniit- 
wan  said  to  liave  all  at  ouce,  and  rtudd^*nIy,  broken  out  in  Moscow  in 
liif>  iiiiddl«-nf  Uii>  inontli  of  Ajiril,  172il,  sotliat  the  iiiiTterial  ronrt  had 
to  i\rv  fi'oiii  tin*  ]M>sHle]ii't^  to  a  jdoasiirc  iiaLu-ti  wifaati'd  thirty  juileH 
from  Mnsrovv.  From  RasHia  tht^  disoiiso  then  Hpread  ovnr  tlie  whole 
of  Crprumny,  Austria.  En^'laiul.  France,  and  finally  over  Italy,  whore 
tliH  rpidemii'  nuKiit-d  diiriiiK  tho  iin)nth  of"  Marrh,  1730,  ami,  as  we 
BGe  by  tho  rivftnlK,  also  cndod  hf^re. 

ItH  UKirbidity  was  a^ain  fii(tnu<m3,  tJif>  ra]iid  li^jhtuin^i-liko  ap- 
iH'araiKM'  of  the  upidoiiiic^  is  frciiiicntly  alhukMl  to.  In  llotno  it  ia 
estinniteil  that  Mixt>  tliuns.-iiid  p(^o]>]p  w*»n^  Htrifkou  with  it,  in  ISIay- 
onct'  fifty  thtmsand,  in  Tfiiin  fimrtnon  tliousand;  in  London  barely 
ouf>  pnr  font.  *'s('afM'il.  In  lj;uiH;inn*'  oiK'-lmlf  of  tbo  inhalntnnts,  tln^n 
f>Hti(natrd  at  four  thousand,  sirkoncd.  In  Virnna  the  i>PHtilonce  Hud- 
d**nly  broke  out  on  the  *ilst  of  NovtMnher.  and  oviir  sixty  thousand 
persoiiH  worn  afl"eetr*d;  and  in  tin'  monasteries  of  iViria  thei-e  were  so 
jnany  t>f  the  inmat-t^s  ill  from  i!itinen/.;L  that  no  wervic'es  ('(Uild  lie  held. 

iVlar^'Us"  Hays:  "From  November  Itlth  tt>  tho  end  of  tho  month 
tliP  route  was  ^rentest,  as  it  alao  iuvolviHl  the  modifal  men  to  sufli  a 
de^;rep  that  we  were  witliin  two  dayn  redm-ed  in  a  bridy  t<i  the  con- 
dition fif  the  laity,"  from  wjiieh  it  may  In- seen  that  the  idjysioians 
also  were  compi'lled  to  take  their  share  of  the  fate  of  ilio  ^^eneral 
ffuhlic. 

This  pii-ture  of  iulluen/a,  Mhieh  has  been  carefully  deseribed  l>y 
all  recorders,  with  its  catarrhal,  nervous,  and  gastric  syuii>toms,  pnr- 
luits  of  no  doubt  as  to  its  ^euuinenesH. 

The  ^irent  mortality  which  attended  the  eiiidomic  iu  England  and 
Italy  seems  somewhat  mmark;ilile.  Thns  Halm  states  that  iu  Ijondcm 
iu  the  ujouth  of  Se^iteniber,  one  thousand  persons  died  f^ach  week,  and 
in  Muyenre  forty  peysojis  dailv.  Most  likely,  however,  otJier  dis- 
eaaes  which  were  present  at  the  samn  time  added  their  quota  to  the 
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TftortAlitv,  eapeciallv  a.H  tho  tlisoasc  in  otlior  plac*i8,  for  example  iu 
(leriiijiny,  ran  a  Itt^uigii  course. 

Pelargiis  WTites  a«  follows  of  tliose  few  that  tlied  witli  the  influenza 
(be  claims  to  have  loht  hy  dcatli  in  Oct:>ber  only  six  ont  of  oiie  huu- 
ilre<l  ami  forty-five  ]mtipiitH)  :  "  AUIioukIi  nearly  all  tln^we  patientH  luul 
carried  death  with  tiiem  for  some  time,  and  some  could  only  have 
liv*'*!  u  few  mouths,  I  do  holievo  that  they  would  not  have  died  in  this 
mouth  if  the  fel)rirt  ratiirrhalis  epidemicu  had  not  thrown  itw  wei^dit 
a^aiuHt  tliem,  from  which  it  Ih  especially  to  1m>  remembered  that  these 
fevers,  wlien  tliey  attiu-k  coiiHutnptive.s  or  such  persons  lus  are  some- 
what weak  in  the  chest,  usuiillv  liecome  dau^^erouM." 

The  complieatioua  mentioned  as  occurring  iu  this  epidemic  were 
phthisis,  ]>neuinonia.  plenritis,  inflammation  of  the  lirain.  delirium, 
convnlrtiouH,  x>et4'chiin,  miliaria^  parotitis,  and  uboriion. 

The  epidemic  appeared  in  Aj>ril,  IT^'J,  in  Moscow  and  Astra- 
khan; September,  in  Ih'eslau  and  Sweden;  October,  in  Silesia,  Vi- 
enna; November,  in  EisenacJi,  With'uberg,  Nuremberg.  Kegeiisburg, 
Riga,  Loudon;  December,  in  York,  Vieitmv,  Paris,  Zurich,  Luzerne; 
January.  1730,  in  Lausanne;  February,  in  Rome  ami  along  the  Rhine; 
and  M;tr<'li,  in  Naples.  Acconliug  to  Hirach,  iuducu/a  appeared  for 
th«  first  time  thia  year  in  Iceland, 

Epidemic  of  173'2-38. 

This  epiuemic  was  sjiread  over  tho  entire  earth,  ns  we  learn  frrmi 
evidence  recently  brought  forward  showing  that  it  alHo  occurred  iu 
America.  If  the  st^itemeutH  of  Perkins"  are  correct,  tlie  epideinir  had 
its  l)egiuning  iiiOct<fber,  1732,  in  (.'oiniecticut,  invaded  MxsKai'huHettH 
the  following  day,  and  appeared  at  Annajiolis  twr»  days  hiter,  where 
it  attacke<l  half  the  garrison,  and  broke  out  two  djiys  later  in  New- 
foiuidliuid.  It  then  travelled,  ace4>rding  to  the  Ediidnugh  "  Es8a\  s,"  " 
Uy  the  West  Indies  (Jamaica,  Barbadot^s)  and  Me\ic(>,  as  well  lus  to 
South  Aiiiprica  (Peru,  C!hile).  Webster'  writes  as  follows:  "Ttiwards 
tho  close  of  the  year,  in  October,  crmnneuced  iu  America  a  severe 
universal  catarrh^  which  appeared  iu  Europe  also  iu  Decendier.  It 
Kprejul  over  all  Eumpe  in  the  beginning  of  17'i'i,  atid  jtrobably  uwv 
the  earth,  as  it  was  experienced  at  the  Isle  of  Rourbnu  in  the  Lilian 
Oceau." 

Pelargus  informs  us  that  the  epidemic  camt!  iu  November  from 
Russia  by  way  of  Poland  to  CJeruiany  (Thurbigia).  It  then  si>rem] 
in  this  ami  the  followiug  month  over  the  whole  of  Germauy*  over 
Switzerland,  H'^lnnd.  England,  and  Scrttlaiid  iKdinbnrgh).  In  Jiiu- 
uary,  1733,  it  made  its  appearance  iu  France,  in  Februnry  in  Spalu 
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and  Italy.  Ah  deHcriptivti  of  these  epiilemic8  the  Heuteuce  "great 
morbitUty  witli  a  relativel.v  small  mortality,"  may  also  lie  applied. 

Hiixham  applied  tho  torm  "  morbus  omnium  masime  epidemicus/' 
to  the  disease.  In  Thnmson's  "  Aunals"  he  is  tpioted  us  affinuiug  that 
"uol  a  house  was  frco  from  it,  tlm  be^K^r's  hut  and  the  nobleman's 
jjalace  were  alike  subject  to  ita  attack,  scarce  a  imji-sou  eacapiug  either 
in  town  or  country,  old  and  yuimg,  strong  and  infirm,  sljared  the 
same  fate." 

PelarKUa  treated  during  the  moutli  of  October  10  {mtienta  with 
influenza  out  of  a  total  of  27;  in  November,  155  out  of  162;  and  io 
December,  380  out  of  410.  The  ilisease  was  not  dangerous,  ti&  we 
learu  from  the  idmust  imauimtnis  testimony  of  the  luBtorians  of  this 
epidemic,  such  na  Perkins,  Huxham,  Pelargus,  Carl,  and  others. 

The  following  coniplications  are  mentioned :  Pleuritis,  pneumonia, 
phthisis,  parotitis,  (►rchitis,  swelling  of  ttie  salivary  glaiKla,  earache, 
abscess  of  the  ear,  miliaria,  petechiflo,  and  herpes  labialis. 

Kcauinr,"  in  describing  inliueuzji  as  it  oecurre<l  on  tho  Island  of 
Bourbon,  east  of  Madagascai",  sa\  s  tluit  vessels  on  the  opeu  sea  were 
attacked  by  the  disease. 

EpiDEsno  OF  1737. 

This  ia  not  generally  recognized  as  a  visitation  of  genuine  influenza. 
Hirscii  luciitiniis  as  liis  autlioritips  Huxham  aud  Webster,  and  meu- 
tioLs  Plyukonth,  in  Knghuul,  North  America,  Barbjuloes,  and  France 
as  tho  n^gious  invaded.  Webster  says  only  :  "  In  1737  a  very  severe 
inl!ut'iiz;L  invaded  l>oth  heniistdiercH.  It  commenced  in  No\-eniber," 
wiiilo  Huxliam  gives  a  good  description,  fitting  influenza  very  well, 
although  Glugo  says  of  it  that  it  does  not  warrant  the  belief  that  the 
disc.'tse  was  iuHumza.  S]>eakiiig  first  of  the  gi*oat  spread  of  this  dis- 
ease, whicli  latter  was  not  dissimilar  to  that  of  1733,  Huxliam  men- 
tions as  symptoms  particularly  hoarsenens,  heailache,  pain  in  the 
back  and  loins,  o]v]tr('Ssioii,  fever,  angina;  w*^  again  find  the  follow- 
ing remark  by  him:  "Sa^pius  voro  faciei  tumor  parotidum  maxil- 
larnm  secuta  eat." 

EnuEMio  OF  1742-43. 

In  the  accounts  of  this  epidemic  we  find  for  the  first  time  the 
names  influenza  and  gnpi»Cj  designations  vliirh  the  disease  has  re- 
Liiuwl  to  tiie  ]»reseut  day. 

Although  the  word  "  influenza"  is  undoubtedly  of  Italian  origin, 
espocially  as  tljn  Italian  chronicles  (according  to  Zeviaui  and  Gluge) 
in  all  e]»idemics  speak  of  "una  inflneu/a  di  frt*ddo,"  this  name  was 
first  used  in  this  epidemic  in  England,  aud  nearly  all  authors  mention 
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thu  ED^lisii  pliysicians  PriDKle*'  ilikI  Hiixham"  as  the  origiuutnrH  of 
the  ujune. 

As  regards  the  Italian  word  influenza  Biermer^'  observes :  "  We 
wish  to  call  attention  to  the  liict  that  Intluenza  iu  Italian  iloeH  not  onl  v 
inean  Biix,  but  also  somethiui^  Hiiid,  teiuporary,  the  fashions  and 
therefore  also  a  temporary  pestilence,  a  disease  of  fashion."  The 
same  author  furthermore  says  (ihiihw)  :  "In  France  tlie  '  influenza' 
hiis  generally  been  calleil  lagrijii>e,  Hiuce  the  ejiideraic  of  174.1.  TJiis 
ilesigojition  is  probably  derived  from  aj^ipj>er  (to  attjK'k),  aud  not 
likely  from  thePolinh  wonl  chrypka  (raucedo),  as  T.  Frank  l)elii*vt'.s." 
Acwjrding  to  Most  the  word  influenza  <from  inHuerej  to  ti«nv)  was 
used  to  designate  that  the  patient  was  attacked  by  "  some  unknown 
influence." 

8i>eaking  of  the  epidemic  itself,  it  may  l>e  stated  that  it  Hrst  ai>- 
peared  in  single  cities  in  Germany,  thas  in  January  at  Coburg,  in 
February  at  Dresden  and  (Joblenz.  After  this  it  is  not  again  nien- 
tioneil  until  the  si>ring,  when  it  appeared  anew  in  Switzerland,  to 
invade  from  here  during  the  winter  of  1742-43  the  whole  of  Ihily. 
It  then  [Missetl  to  France,  Holland,  and  Belgium,  In  April  it  visited 
England. 

The  epidemic  was  marked  by  an  enormous  morbidity  where  it 
reignetl,  but  the  disease  wius  not  dangerous  as  a  general  rule,  altliou^^h 
Huibam  occiisiomilly  8[>eaks  of  the  vinilcut  chariu'ter  of  the  epiilemic 
in  Kngland,  and  Cohansen  says  that  iu  January,  1743,  over  ci^'ht 
thousand  jiersous  iliod  fnjm  influenza  iu  Rome  ami  five  thtiusjind  in 
Mayeuc«. 

The  following  complications  were  mentioned:  "  luflummaliou  of 
th©  lungs  with  extraonliuary  dyapufi*a  aud  bioinly  8]>utuiii,  which 
fr*Hiueutly,  particularly  in  old  persons,  ended  iu  deiith"  ((Uu^t);  [mr- 
pLira  and  exanthemata  of  the  cutis,  "  multic  rubne  ureutes  pustulie" 
(Huxham).  The  great  nutrtidity  nientiound  by  Hnxham  iind  rohan- 
8eu  for  Euglauil  and  Italy  is  attributed  by  Cullen  to  the  abuse  of 
veueHection  iu  these  countries. 

Epiremtc  of  17;*j8. 

CoDcemiug  the  epidemic  of  this  year,  iu  which  the  influenza  in- 
Tadetl  Fnuice  and  Scotland,  there  are  extant  only  a  few  rfH-ordn. 
Hirsch  claims  that  this  epidemir  was  widely  sjiread  thmn^ili'nit  North 
America,  alleging  as  his  authttrity  Welwter,  iu  whose  wtirks,  ho\v»nt»r, 
nothing  can  be  found  relating  to  this  ejiideraio.  Hillary  says  only 
that  in  September,  1757,  the  influenza  had  iuvmh'd  the  island  of 
Barlttuloes. 
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lu  tiio  mouth  of  May,  1V58,  tlio  epidemic  made  its  appearance  in 
the  FrHUck  i^apiUI  and  iu  Lille.     Our  best  records  are  thcjse  from 

ftootlaud.  Rnbprt  AVhytt  (TLompHon'H  "  AiiualH,"  *  x>.  61  i  mt'iU^h  in  :i 
letter  to  Dr.  Priu^le  that  the  disease  hail  airived  in  Edinburgh  ami 
vicinity  towards  the  end  of  Septemlier,  ami  spread  mf>rG  and  more  iu 
that  locality  during  the  early  part  of  0<'t(ilmr.  '*  Ohl  as  well  ;us  ytnnijj; 
wero  taken  ill;  nay,  even  woiueu  iu  childbed,  who  wor<5  not  oxjtosed 
to  the  cold  air,  were  affected." 

On  October  '24tli,  Wlivtt  continues,  the  pCHtilence  be^an  to  alwite. 
Ho  is  nut  sure  whether  this  was  due  to  a  change  iu  tlie  weather,  or 
becauHe  the  diHease  hatl  already  attacked  most  people,  altbouKh  the 
hitter  seems  innre  jilansible  to  him,  piirticnhirly  as  he  Rays  that  "in 
Kdiulmr^h  and  its  A'iciuity  imt  nue  out  of  six  or  sevou  escaped/'  mul 
in  other  localities  it  is  said  to  have  been  even  M'orae.  lu  the  north  of 
R<^otl.'iiid  jd^'o,  the  epidemic^  w.us  (greatly  disseminated  from  the  uiiddjp 
rif  (.li'tolur  to  the  end  of  November.  A  yoiui^;  ]ihysician  wrote  to 
Ri>l)ert  \Vliylt :  "  It  was  the  must  universal  epidemic  I  ever  saw,  and 
T  jun  ptM'sn.'ided  th;it  more  i»o(>]>1e  were  sinzi'd  with  it  thun  escajied." 
This  s;nii*'  ithysic-iiiii  ri'pnrtrd  tbat  "it  was  imt  lit  all  mortal  here." 

W'hytt  metiiious  that  the  disease  became  nmro  daDgerous  towards 
the  4*]id  (if  Oeliiber  :tiid  (hn  ^^^^;illnin^;of  Novenil*er,  "by  falling  on  the 
bni^s,  jiieiira,  Tiiusrles  tif  tin*  timrax." 

It  should  be  mentioned  tliat  AYhytt  i^ivos  us  with  this  epidemic 
also  iH'WH  of  jui  epizootic,  Ilefnro  ihe  iiifluenxa  broke  <jnt,  there  ex- 
isted in  Sfptend»f*r  a  dise:ise  jimiiii;^  Imrst^s,  in  Perthshire.  "Tlie 
horses  were  observed  to  \h^  morn  than  usually  affeeted  with  ft  ct)ld 
and  a  con^di."  AVlivtt  did  w^^i  bcUnvii  the  inlbiiMi/a  couta^^iftus,  and 
neitluT  did  Ih*  ln-bHVH  ili;it  the  air  was  the  cause  of  the  epidemic,  as 
the  seiisnu  of  Oil*  ve;ir  \v:is  a  iiiild  and  dr\  one. 


EiMiiKMK'  or  17<)1. 

AerordiuK  to  Webster,  i\u^  inlluen/jt  visited  America  iu  this  year, 
tor  hi^  SHVH  ill  re^'ard  to  the  yc;ir  ITCi^  Ih.tt  tlie  iuHuenza  made  itd 
Hp]nNuaiice  ill  Europe  one  vi  nr  Inter  than  in  America. 

The  infhien/a  itpfiejired  in  the  s]irini,'<tf  17^)1  in  the  nnrthom  pnris 
of  Amerira.  In  l'hdadel|ihi:i  it  oceurred  in  the  winter  (Webster  prolv 
ably  means  the  winter  f^f  ITiin  Td).  in  MassachuHetts  in  the  month  of 
Afiril,  iu  th4'  H;ujie  month  jiiid  also  in  ^lay  in  Weymouth;  it  oven 
rea<-hed  the  West  Indies  in  its  march  '"fhritugli  the  whole  country," 
httviuj^  invftded  ilaibadoes  in  ftbiy. 

As  syirifitoms  are  deserili'-d:  a  severe  jiain  in  the  head  and  liudw, 
Sensation  of  coldness,  shiveriu^s  succeedeil  Ity  ^reat  heat,  ruuuiug  at 
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the  nose,  trcmhlpaome  cougli.     Tlu^  fhinitinn  of  tlip  atbick  wjis  nnnjilly 
eight  to  teu  days»  aud  it  euded  with  a  Kwcut  (Websstor). 

EpmEMiG  OF  1762. 

This  was,  accorrliriK  to  oTir  rwords,  ueurly  nfneral  tlnMm^huut 
Europe,  a]>|>6ariuK  tii*Ht  iu  Germany — namely,  iu  Fel)ruury  at  Brcslau 
(Hancock"),  iu  MarcJi  at  Vienna,  in  April  at  Hanihnrj;,  Ma^ddmrg, 
aud  Bremen;  it  liad  alroady  visited  Hnnptry  and  Doumark.  Acconl- 
iug  to  Watson  (Thonip.Mou'H  "Annals,*'  p.  7fi)  tlio  inHiipnzji  appejired 
at  Lniuliin  and  itn  noiglil»n'linud  in  tbo  lie^iuiiini^  <if  May  and  re- 
mainoil  thert^  durlnj;  th(!  whole  of  May  aud  a  ]«irt  of  Jun(^  Ozatiam" 
cnrionsly  interi>reti'il  tlio  word  neij^hlHtiirLood  or  "  lici^^lilHiiirlKHHl" 
as  lie  has  it  as  the  namo  of  a  irx-ality,  aud  acoimlin^dy  urit<-s:  AVid- 
H4in,  .  .  .  **danH  uuo  lettro  a  Huxiiani  .  .  .  Llc'fritci'ttiM'pi(li.'uii*%  «|ui 
TP^na  ji  Heighhourhood." 

Tlie  pfstilf^nce  alsti  visited  Ireland,  whero  it  was  "Hm^TP  mid  now- 
eral"  in  Duliliu  iu  May,  alsso  Sctotlaud,  wlion*  the  lirst  fow  casi^s  ajp- 
peared  in  Eilinlturj^h  iu  the  month  af  April.  Iu  June,  Str;)Hltonr^ 
;uid  all  of  Alsjwe  wero  att*u*ked.  In  tlm  niiddlo  lA  July  tlie  iiitlurn/a 
t»H»k  possyssiou  of  Nimes,  "ou  ello  u'onlcva  ijut^  trrw-poti  tie  jkt- 
BoniiPH"  (Sfiillant '*),  in  the  Kame  month  British  Hailttrs  Hickoned  with 
it  on  the  Mediton-aiiean  Sou,  and  irj  8f'iitrnilnM*  and  (")c1(hln'r  it  was 
still  present  in  a  mimlier  of  jiruvinci\s  of  l''ram*t'.  Tiio  iulliu-uza  of 
thifl  ypAT  was  very  irregular  iu  its  ajipearance,  however,  iMnug  re- 
portoil  now  here,  now  there,  witlmnt  any  apparent  seipn^'Ure. 

Ilegurding  its  gix'at  morbidity  wo  have  rejmrts  from  llazniix  aud 
de  Brest,  aud  testimony  as  to  its  low  mortjdity  is  furni.shed  als^i  by 
Itkxonx,  Saillant,  aud  Elinnann.  Art^ording  tn  Jtertens  only  asili- 
inatic  old  iMJi-anns  and  eonauniptives  died. 

No  new  coraplicatinuH  are  re]>orted  iu  this  ejndemic,  except  ahoi*- 
tious  and  premature  hii-tlis,  which  are  mentioned  by  TSaker. "'  Plen- 
ritis  aud  pneumonia  are  also  nicntionoil  iu  Tljumpsfm's  "  Aunals"  (p. 
72),  which,  however,  are  Haid  to  have  att^U'ked  those  persons  \Uio 
would  not  take  t^>  their  l>ed  early. 

liazoax  mentions  the  uanifs  h  hfrrm/'uffi'.  in  f/fi/i/>'\,  hi  firfifr  yj^«/e, 
If  petit  coitrtet't  as  new  deaignatious  for  inlluenza  in  Frauce. 

EriDEMic  OF  lT(i7. 

Influenza  is  said  ia  have  appeared,  acconlin^^  to  Glu^je  and  Hii-scb, 
who  lM>th  refer  to  Perkins,  not  only  in  Europe  but  also  in  North  Ann  r- 
icii  in  the  niontli  f>f  May,  17(17.  Webster,  however,  dors  not  nifuHoti 
au  intluenza  occurring  in  America  iu  this  year. 


\ 
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It  tirst  appeare<l  in  Germany  in  April,  17fi7.  In  Eisenach  nine- 
teutlis  of  all  the  inhabitauts  contracted  tlie  tlisease  (Grimm").     In 

the  be^iuuiug  of  June  tho  first  cases  "f  sicknesH  u]f]>eare(l  in  Louilou, 
by  the  miJdlc  of  the  uiouth  it  biul  Iwcomo  epidemic,  reaching  its 
height  in  the  litnt  week  nf  ilntie  auil  the  beginuiug  of  July,  and  had 
disapiteiired  hy  the  end  of  July. 

France  wart  vinited  by  the  iutlxienza  in  the  mouths  of  July,  August, 
and  October.  In  the  hitter  month  a.s  well  as  in  November  it  a\}- 
pearwl  iu  Italy,  in  Decendier  iu  Madrid  and  the  whole  of  Spain, 
where  it  was  doHoribod  l>y  Villaliui"  who  atatea  casually  that  this 
epidemic  had  travelled  over  the  whole  of  Europe  iu  a  period  of  two 
montliH. 

The  year  177'2  is  dosiguat-ed  by  Ilirsch,  also  by  Hanser,  Hermaun, 
and  otherHj  iis  an  intluenza  year,  l.mt  Webster  says  that  iu  Februar.v, 
1772,  tlu're  prevailed  in  all  parts  of  America  an  epidemic  catarrh, 
which  Wiis  attended  or  followed  by  meaHles  of  unusual  malignancy. 
Iu  Charleston,  S.  C,  eight  hundred  or  nine  hundred  children  died. 
We  are  juMtified,  therefore,  in  erasing  the  year  1772  from  the  hiutury 
of  the  iuiiuenza. 

Epidemic  of  1775-7(>. 

This  invaded  Ciermany,  Ibiiy,  Euglaml,  Ireland,  aind  France  suc- 
cessively, from  March,  1775,  to  January,  1770,  and  seems  to  have  luul 
its  iirigiu  in  Gonnauy ;  we  are  iu  posHessitjii  at  h-ast  tif  infi>rmaliim 
that  tlio  inllneii/jL  niad<-*  itH  a])i«'arauc4*  in  tlif^  autumn  of  177;*)  in  the 
villngA  of  ClauHthal,  iu  tlie  Harz  MountaiuH.  In  June  it  had  inviuleil 
Vii'iuia.  From  Jum*  tti  Srptfudicr  it  is  not  ineutiont^d,  l>ut  in  tbe 
lattrT  month  itagaiumadn  its  appearance  iu  Itdy.  In  tlu^  moutlw 
of  Octolier,  Novend)er,  and  December  the  influenza  broke  out  in  Eng- 
hmd  as  well  as  in  Fraucp,  and  iu  tlie  lattor  i-onntry  it  was  still  pi-eseut 
in  Jaiimiry,  177(>.  Thn  most  accuriit**  information  whicdi  we  possess 
of  tlio  epiilemic  of  this  year  comes  from  England,  namely,  in  the  med- 
ical obfSfTvatioiis  and  in<piiri('S  by  a  society  of  i>]iysiciana  iu  Loudon 
(Thoiupson').  Ther«  wvrti  altogeiht'r  sivtccn  rt'p(>rt*^rs;  of  tlmse,  tive 
physicians  in  London  give  us  a  record  of  the  epidemic. 

Ai'cordiiig  to  Fotliergill  Ihe  disease  originated  in  London  in  the 
beginning  nf  Xoveiiil»»'r;  old  asthmatic  i)erHotis  suffered  most.  He 
said  that  he  ha<l  no  knowledge  of  any  other  example  of  an  epidemic 
dist'iLse  "where  so  mauv  pers<nis  were  seized,  and  in  so  slmrt  a  time, 
and  with  so  little  conijtarative  nmrtality."'  Mention  is  also  ma<le  iif 
nn  epizootic:  "Horses  and  dugs  were  nmeli  alTectcd,  the  horses  had 
severe  cougliH,  were  hot.  Inrebure  eating.  '  Sir  George  B;iker  savs* 
that  the  epi;4ootic  i)rababl.\  i>egnu  a  f**w  days  before  the  20th  of  Octo- 
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her.  He  did  not  always  meet  witli  the  white  ttnigne  of  which  Fother- 
gill  HpoukH. 

Heberdeu  savs  that  no  one  ilied  of  the  diseaae,  but  he  aJdw  that 
"  it  seemed  tu  hasten  tlie  death  (if  two  or  three  persouH  whom  it  found 
dyiii^  of  jigG  aud  t>ther  disease. " 

Thomas  GhisB  speaka  of  the  apj»oarance  of  tlie  influenza  iu  iusti- 
tutiouA:  "There  sickened  iu  the  Exeter  Howpibd  all  tli*^  iuiiiateH,,  <ine 
huutlred  ami  seventy-three  iu  number;  one  hundred  and  Bixty-two 
Lad  coughs.  Two  or  three  days  after  tho  ln>H[)ital  was  invadeil  tJie 
city  worklioose  was  attacked;  of  the  two  hundred  paupers  JiouBed 
there,  only  VHry  few  escaped  the  disease." 

Pulteney,  of  Bhuidfonl,  »ays  that  the  influenza  was  preweut 
there  before  it  vinited  Loudon.  He  ]nai.ses  tlie  j^nnd  eflVn^tn  of 
venesection,  as  a  result  of  which  he  thinkn  none  die<l  of  the  diw- 
ease.  He  adds  conccmiuK  ftn  epizootic:  **I  heard  much  of  horses 
and  do^a  having?  bet^u  affected,  before  we  heard  of  it  amou^  the 
huuian  nw^e." 

Daniel  liainy,  of  Dublin,  reiiorted  the  invasion  of  an  insti- 
tution by  the  iuflnenzji.  It  jjained  an  entrance  to  the  House  of 
Industry  which  contained  at  that  time  about  three  liunilnHl  and 
sixty-seven  persons,  varyiuK  in  a^e  from  twelve  to  ninety  years.  Of 
these  three  hundred  and  sixty-seven  inmat<^s  two  hundred  wt-re 
taken  sick. 

The  following  complications  are  meutionocl  in  tho  accounts  of  this 
epidemic:  Sweliinj^  of  the  t^^msils  and  the  subniaxiUary  glands,  pur- 
ulent parotitis,  aljHcpsspH  in  tlie  ear,  prcniuture  birth  in  a  woman  who 
died  live  days  hiter  of  insjuiity,  convnlsiiinH  iu  women  durinj^  men- 
8tru»fction,  au  exaulhem  resembling;  scarlet  fever,  an  eruption  ou  the 
lips  (lierpes  labialis?). 

It  may  l>o  mentioned  finally  that  01u^;e  also  si»oaks  f>f  an  ext^^u- 
sion  of  this  ejndemic  iu  ^Vmerica  and  Chiua,  givini^  as  iiis  authority 
A.  Ff»ther}^ill.  Webster  is  silent  an  tiiis  Hul^jecfc.  According  to  Oza- 
nam  the  influenza  is  said  to  have  prevailed  also  in  this  year  ou  tho 
Island  of  Bourbon. 

EriDEMio  OF  1780-81. 

This  epidemic  In^^an  iu  January,  178(1^  iu  France ;  in  Marcli  it  liad 
extended  to  iKfthriniiren  and  to  Heidelberf^,  nnd  at  the  same  tiniR  it 
appeared  in  Italy. 

Si^fLud  informs  us  that  iu  March  of  17H0  the  intluonza  also  ap- 
peared in  Brazil  (Ilio  de  Janeiro),  where  the  disease  receive*!  the 
name  of  "  Kamparina."  In  BeptemlM'r,  17H(\  inMueuza  aj)])earod  apuu 
on  tho  southern  coast  of  China ;  during  the  winter  months  it  prevailed 
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ill  llusnia  {Ht  Petersburg,  Williia),  and  iu  the  spriiig  of  1781  we  find 
it  iu  Aiuorico. 

We  jM>HaeHS  onlv  meagre  accoiintH  4>f  thtn  ♦^])icleinir,  GiHliert  inf»u- 
tionH  the  extraordin.-irv  mor]>idity  *jf  the  disease  in  BuBsia.  The 
symptoms  of  tlio  iuHueuza  iu  America  are  given  by  Webster  as: 
severe  imin  iu  tLt>  head  {hv4nity-f4>ur  hourn),  jtrd.stratitui  of  Htrength, 
coldnesH  aud  cliilln,  iwun  in  tin*  Hide  resHiubliug  a  rheumatic  pam. 
troublesome  cough,  aud  diHicuU  renpiratiuu.  An  reganlfi  the  mor- 
tality ht*  Htaten  tliat  the  dis<*fi.se  w;ih  not  dauj^erourt^  but  that  its  effects 
wert'  seen  the  fi^llowing  year  in  the  increased  number  of  casee  of 
phthisis. 

H[M'akinK  of  tliis  epiih^uir  W4'  find  in  tli*^  "  M»  dind  Tranrtaetinus*" 
(fjoridoUj  ITW."))  Jin  .'u-niniit  of  th*^  outbreak  of  thi'  intluenK;i  among  the 
erew  of  a  vessel  om  the  liigh  seas.  It  ix^currcd  on  the  Atl*i-'t,  wUicii 
was  bound  to  ('anton  from  Malacca. 

?>ir>EMic  <»F  17S1-82. 

Tins  was  ou4>  of  tint  unpst  widespread  paudfimies  of  this  disease 
tlifd  liavi-  I'M']'  ocenrred,  ami  consotiuoutly  the  literature  on  it  is  very 
rxtt'U.sivx'. 

Act'iirdiiig  to  Hirsch,  wlm  furnislu^s  uh  alttjgether  with  forty-three 
aiithonties  on  theepiilendr  of  this  year,  the  disc-ase  made  its  first  ap- 
fHMifLiin-,  iu  till'  autninu  nf  ]7n],  in  China  and  India,  aud  tlieu  passed 
llii<»n^]i  SiU'via  c.r  Kussia  aiid  invaili'd  St.  Prtt^rsburg  iu  January. 
I7S2.  From  St.  Pctei'slnirg  the  jiestileuce  travelled  over  FinJjuid, 
iCsthlainl,  K.uriand  (Itig;t>,  along  the  eoast  of  tjie  North  Hea  to  Ger- 
]nany.  From  Jlarch  to  August  tlio  inlUicuza  ihi-n  spread  over 
(Jermauyand  nearly  nil  the  other  countries  of  Eur<»pe.  It  visited 
I-)eumark  (Coprnhagou)  aud  Swfdrn  in  Aivril.  Iu  England,  New- 
i'astli^-4)U-T\  n4^  was  lirsl  attacked  (towards  the  cud  of  April,  17S2); 
in  May  it  had  rcm'In'd  Norwit'h,  St.  Eibnuuds,  and  other  cities  to 
tlw  south.  In  Loudfiu,  and  at  the  same  tinn>  in  the  citit-s  lying  west 
and  southwest,  liristol,  iJath,  Oxford,  Plyn]4iutli,  it  rageil  during  the 
second  lialf  of  May.     It  theti  iuvadiMl  Seotlaud  (Ediidmrgh). 

Iu  tieriuany,  the  intlncn/a  oiv-urred  in  tin'  northern,  middle, 
and  southern  jjarts,  in  .April  ami  ]\lay.  In  tlie  numth  4)f  -June, 
the  epidemic  travelled  to  the  N4*therlaiMlK,  from  there  to  France 
iu  the  first  half  of  Jiine,  tlirn  to  Italy,  inid  lastly,  in  August,  to 
Spain. 

Fttr  a  better  uudei-staudiug,  t]ii>  conrs4'  of  thf  epidemic  is  here 
slmw!]  in  a  table  in  wliicli  tlie  tuwns  an^  jilaei-d  under  the  months  in 
which  thev  were  invatlnl.   • 
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Auuimn,  1781 . 

Jnniiai?.  1TK£. 

Febru&ry,  ITfB. 

M&Kh,  ITKi. 

April.  1782. 

SpriDK. 
America. 

Mowmw. 

St.  PotanbdrK 

K^vHl.  Riga. 
TlUit. 

tjeniiiiiiy: 

KnnitfKlH-rn, 
Dautzig. 
Kirahlftiitii]. 
(tPRirawaUl. 

UTitinny: 
ItTlin. 

MuK(lfliuri£a-.ipp«). 
Hitnrhi'uuki'ii,  Jena, 
(intltiii^'n. 

N*wca!itlo-oii-Tyne. 

lUjr.  1781 

JuDe.  17fB. 

Jitly,  ITitt. 

AukuhL,  ITKI, 

Oertnnnjr: 

Ormuuir  ( south  >. 
Nethtfuods: 

Fpiinf«- : 

Bpttiii  • 

Pra*rue. 

OrK'Hn.H. 

MadttJ, 

iUiiiburK. 

[iruMcla. 

1^  U.K-lltllk. 

fifvfldifn. 

AiUMtentam. 

Frank  ft.rt. 

Kujcliuiil. 

Virnim. 

SonllaiKl: 

Miiiilcb. 

(;ia9p..w. 

KnKlatiil: 

IPfland: 

Norwich. 

iHiblln. 

PuruiDoiitli. 

Franw : 

(>rv««wicti. 

Bt)rUeuiix. 

UiiJirtinl. 

Itririany. 

Uiiidon. 

I'nris. 

artstol. 

Italy : 

Oxfonl. 

Ancona. 

SroUanJ: 

KpoWto. 

Edinburgh. 

Ktiiue. 

Floifui*©. 

PWnm. 

TLe  viewH  couctTuiiij;  the  ori^iu  of  tlii.*  ipideniir  urv  VHiiul'If. 
Gluge  t>*ili«'v<«  that  tliw  epiileinir  alniadv  exinted  in  Spiit^'iiiUcr,  lVst>, 
as  also  tltx^s  Schwt'ieh."" 

AccortliuK  t*'  English  writers,'"  tho  epidoniii'  i^t'  17S2  is  belit»vi>tl 
U>  have  haul  hkiuo  Ronuprtitm  witla  the  (JcrcurnMift^  of  iiiHnt'ti/ji  in  Tndift 
iu  November,  1781,  the  En^^lisli  army  havin^^  suffi'ml  socn-ly  diiriii;; 
the  Hie^^e  of  Ne^^aiHitaui.  Wittwrr/"  Luii^^utlt.  niul  ntlicis  lu^^in  thn 
history  nf  its  ilissemiuation  with  tht^  appeiiraiice  of  tin-  (list-as**  in 
St.  Peterslmr^i,  in  tlie  moiitli  of  Jaiiuiiry,  17«S2. 

Au  exju:t  hiHtiiriH.li  of  ITH'J  is  Mct/^er/"  wlio  colli'i'ttd  the  ri'|Mnts 
of  eleven  iihysieiaus  iu  rruHsifi  im  the  epiilemir.  Uv  s;i.\h  th.it 
the  iuflueiiKft,  RuHtiinti  ratarrh  »s  it  is  nmniMl  \}\  iiini.  was  so 
uuiversal  iu  Manrh  that  iu  very  iiiiiny  housis  all  IJn'  iiiiiuiteH  vvcn- 
attiU'ked. 

Brush  nxentit^ns  as  a  Hyniptcnu  thn  daii^iT  (^f  siiiToLfvtinn,  uitli 
LUMigh,  ami  as  t*c»uii»lieatiouH,  swelling'  i»f  Ihu  ghimts  of  tlir  m-ok,  railed 
swelling  of  the  yiarntids  hy  Mohlliorii.  TiefenUiirli  nn-ntioiiH  In mi- 
laterat  ceidialal^^ia  at'companird  h\  ocnlar  intlamiiijitiiiu  ami  d»'liriijiu, 
alHo  an  exautliem  of  the  hauds  and  feet  as  a  (.■oiufilicatioii  diiriii^^  re- 
covery. 

TLe  followiu^^  eoinpIiaiLtiouH  aiv  nlsn  nieiititoird,  lirsiilcs  plitliisiH, 
pneuiaouia,  plfturitis,  ete. :  ]>yKuria,\vhieii  pjissiMl  nvni^  with  the  dis- 
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easo,  fvUortious  ami  disturljanreH  of  menBtruatiou,  and  suppuration  of 
the  ears. 

As  a  Keneral  nile,  the  nervoaa  symjifcoma  were  roijoi'tej  to  Lave 
Iteeu  especially  promiueut  in  tliiH  epiLlemir.  8ome  authors  tleeiy^nate 
tlio  epidemic  as  a  "  bilious"  oue,  and  Sehweich  also  describes  as  mast 
frRqueiit  syiujit^iuis,  "  iuHamiDation  of  the  liver,  yellow  jauudice, 
bilious  stools  and  urine,  and  bilinus  vomiting." 

When  we  rejul  tliat  iu  8t  Petersburg  thirty  tbonsand,  in  Konigs- 
Inirv;  one  t]K>usaiKl  i>er8ou.s  tlaily  were  striL'keu  with  the  disease,  that 
also  iu  ilome  iwo-tliirds,  in  Mnuicli  three-fourths  of  the  inhabitants 
were  attacked,  that  they  wore  compelled  in  Vienna  to  close  the 
tlicatres  for  eiyht  days,  wt>  are  rouvinced  without  furtlier  arynraent 
of  the  great  morbidity  of  tliis  ei>idemic.  Cluldreu  were  not  attacked 
80  fre<iuently  iu  pro|)orti(ju  as  adults. 

In  this  epiilemicj  the  ol)servatinn  was  made  that  the  inilaenza, 
which  in  itself  was  not  dangerous,  still  hjul  a  marked  tendency  to 
raise  the  deiith-rato  of  some  cities,  as,  for  example^  iu  London  and 
Paris.  Thus  we  rejid  iu  tlie  Medical  Transjictions/"  that  in  Ixmdon, 
in  a  siuf^le  week,  from  the  5th  to  tlie  11th  of  June  inclusive,  560 
deaths  occurred  altoj;ether,  and  out  of  tliese  560.  121  were  marked  as 
having;  resulted  from  "fever." 

The  extraordinary  rep(trts  of  the  etiolo^'y  of  the  disease  are  inter- 
eating.  The  Consilium  Modicum  at  Vienna  referred  the  cause  of  the 
cpiilemic  to  Hm.'ill  iusects,  wljit-h  had  Itcen  swallowed.  The  famous 
phil(»sopher  Kaut  also  boHeved  that  tho  air  had  Ijeen  vitiatetl  by 
noxious  iuseots  brnu^^ht  in  from  China.  Haygarth  (ThomiT«on'B 
'S^juials" ')  op]Mised  the  i(Wii  that  tlie  iullm'u/a  was  disseminated  hy 
tlie  wind,  arguiu^  that,  if  that  wnrti  the  cjise,  the  disease  would  have 
to  travel  through  Great  Britain  iu  twenty-seven  hours.  Schunlein, 
observing,'  that  tlie  iuHuenza  liad  tjikim  four  days  to  travel  from 
Iveiui^sltorg  to  Berlin.  n>nii>ares  the  rajtidity  of  its  march  with  that 
of  a  horse.  Crell  incriminated  the  iucreasetl  volurao  of  electricity  in 
the  air.  Merti'US  did  mtt  believe  the  influenza  a  conta^'ion,  for  the 
reJiHou  tliat,  according  to  !iis  observution,  now  only  one,  and  then 
attain  all  of  tlie  raemliera  of  a  family  were  stricken. 

It  Tiiay  also  Iw  reniarkfd  tliat  rbdlicio"  olwerved  in  Venice  that 
the  Htultluirn  tf*rtian  fever  wliich  had  alMioted  the  i>eople  for  a  long 
time  ceasetl  with  the  advent  of  the  influenza. 

The  Medical  TriiusfxctifiTis'"  furnish  us  with  a  few  more  examplefl 
of  the  occurrence  of  tin*  iiiflnon/a  on  vessels :  On  the  skip  Gttliak, 
wliich  sailed  fidm  S|ntliPad*  the  intluen?:a  broke  out  on  the  29th  of 
May  on  the  hi^di  seas,  no  coiita<-t  with  land  havinj^  l^en  made  during 
this  time.     The  shiiis  Uii>iMJu  and  rrincLna  AmaHa  belonging  to  a 
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lar^e  English  fleet,  whicli  sailed  on  the  (ith  uf  May  frnm  Eughiml, 
were  aitiLcked  by  the  influenza  on  the  hi|{]i  eea8  towards  the  end  of 
May. 

ErmEMic  OF  1788-89. 

This  prevailetl,  like  tho  precodiug,  tlirouKhout  Europe,  but  was 
m»t  so  fullv  dtvjcribed,  whicii  may  have  Iweu,  as  Olu^ti"  Huys,  for  tho 
reanon  that  "the  physicianH  Heem  to  Ijave  exhausted  themHelves  in 
the  description  of  the  previous  opidomic."  Wo  are  infonnod  that  the 
epidemic  travelled  ,HUi*ce8Hively  throu^^Ii  IIuhhih,  (lennjiiiy,  Huu^jiry, 
Denmark,  Eu(j;lahd»  Scothind,  France,  Italy,  and  Switzerland,  from 
Marcli  to  Octolwr  of  this  year. 

Ill  thiH  epidemic  Himmona"  describes  the  occurrence  in  all  pa- 
tients, l)eside8  tlie  usual  Bynii>t4">ms  of  inflneuzji,  of  |Kun  in  tho  8crf>- 
bicidus  cordite,  which  oxtendod  in  somo  alnn^,'  the  whole  line  of  the 
strtirnum.  Patitiuts  who  coin  plained  ijf  neither  ciJit^^L,  vtjinitin^,  nor 
Jiarrha'a,  nevertheless  suffered  frnm  this  symptora. 

Grill  "  (^ves  a  very  ^ood  description  of  the  Hyniptnms  nf  this  dis- 
ease, among  them  bein^;  "a  grneral  del)ility,  pxtiuonlinury  lit'brhide, 
a  hftavy  head,  a  liGavincss  and  numbness  of  the  lower  oxtrfimitios, 
weakness  and  confusion  of  the  seuHos,  dull  eyes,  a  sonsation  of  pres- 
sure in  the  region  uf  the  stomacli,  tij^Ltness  over  the  chest,  aud  dil\\~ 
cult  respiration/* 

Zoviaui  mentions  as  complications  of  the  "  mal  di  imtzucco" 
sw<^llin^  of  the  testicles,  pain  in  tho  ears,  pain  in  the  oyos,  tooth- 
ache, etc. 

In  tho  year  1781)  influenza  prevailed  widely  in  America.  AVe  are 
not  juntitied  by  tlio  oxistiu^t  reconls  in  rej^iirdin^  this  epidemic  as  a 
direct  cemtiuuation  of  tJiat  exiHtiu^;  iu  Kurojte  in  17HS,  although  its 
probability  may  be  suspected.  Fnr  nearly  one  year  nothiu^i  is  heard 
of  the  iullut-nza,  as  it  had  died  out  in  Europe  iu  October,  17HW,  and 
did  not  make  its  appearance  in  Amerini  until  the  autumn  of  17HI). 
Webster'  Siiys  that  it  maile  its  ajipearaneo  tir^t  hiwards  the  end  of 
September,  17H*.J,  in  New  Ytivk  and  I'hi]iLdol]ihia.  and  it  is  said  to 
have  been  ijiiporttid  into  Pluladdplua  by  tlin  UH-ndicrs  of  (\jiigress 
retumin^^  from  New  York,  about  Octt.iber  1st  (Kush  "}.  Tlie  dis*'!i.se 
then  extended  rapidly  over  t\w  whole  country.  It  reached  the  West 
Indies  (Jamaica)  in  Octol>er,  at  the  same  tinm  that  it  w<'is  ravaging; 
the  New  En^;land  Ktates.  In  November  it  invaded  MassaohuHotts; 
in  December  Nova  Scotia,  lutvini^  already  manifosted  itself  in  South 
America.  The  ei>idemic  ran  an  extraordinarily  raj^id  course.  We1>- 
Bter  says:  "It  apiteared  in  the  West  Indies  nearly  at  tho  time  it 
did  in  the  Northern  States;  it  overspread  America  from  the  loth  to 
Vol..  XV.-8 
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tlie45ih  degree  nf  latitude  iu  iilHmt  hix  or  eight  weeks/*    Tlin  tmtna 
ludiauH  wore  attackod  aH  well  as  the  whites. 

Ah  a  i»nH)f  that  the  iufluouza  waw  uat  spread  b.v  "  iufeotiou,"  Web- 
ster adduces  the  fact  that  sailors  one  hundred  miloH  frora  laud»  *wbo 
as  to  iiifw^tion  wore  outirely  insuhitcil/*  wort*  aUo  attaekixl. 

A  recnrreuct?  of  tlie  dirtease  iu  tlio  spring  of  11\H)  in  North  Amer- 
ica, namely,  in  Albany,  BoHtou,  New  York,  and  elsewhere,  is  roiMtrt^d 
by  Hirscb.' 

Epidemic  of  1799-1800. 

This  was  nn  unimportant  epidemic,  confined  to  northeiwtem 
Europe,  which  S|HoaJ  during  the  winter  and  the  following;  Hprin^ 
fnmi  lluBHia  tu  Ualioia,  PohiJid,  Oenuany,  and  DoumfU*k. 

In  th«  iun(^t<*i>nth  century  we  nie«'t  with  the  rectmbi  of  intlnenza 
epidemics  iu  literature  much  more  fre(|uently  than  previously.  On** 
reason  for  this  is  that  commerce  between  nations  had  become  more 
frequent,  and  that  the  records  of  epidemics  amon^  those  who  were 
interested  could  U^  Inciter  exclianj,'ed ;  for  it  is  undoubtedly  true  tliat 
many  an  epidemic  of  former  centuries  hjis  been  lost  to  litt^ratura 
simply  l>ecuiusf^  the  external  circumstancfM  for  the  dissiMniimtion  ami 
recording  of  news  were  unfavorable. 

If  we  lo*->k  over  the  table  of  A.  Hirsch*  we  find  that  there  Imvo 
been  corai>aratively  few  years  iu  tliis  century  in  which  we  liave  not 
an  ai.vount  from  somewhere  of  the  influeuzii,  In.^  it  as  loc^d  epidemics, 
or  as  widespread  epidemics  or  even  pandendcs. 

A  very  detailetl  history  of  iuAueuKa  of  our  century  would  take  us 
too  far,  and  we  can  study,  therefore,  only  the  most  imi>ortaut  epi- 
demics. 

As  pandemics  of  iuflucnza  during;  the  ninotoeuth  century,  there 
are  generally  reconnizcd  those  of  l.S(»2  IS()3,  1H3(>-18:W,  I8;^r>-37,  and 
1S47^W:  whilo  Hii-scli  also  mlds  those  of  l.S.50-r»l.  Ift55,  lR57-.>ft. 
and  1871-75,  Icjiviu^  out,  of  coui-se,  the  latest  iuHueuza  epidemic, 
which,  as  we  know,  IjeKau  in  the  year  1889. 

EpmEMTC  OF  1802-1803. 

This  rumle  its  nii(ic;unnce  duriuK  the  winter  of  1802  in  France, 
aJthou^li  the  dis<*asr  liad  prevaihnl  during  the  last  tlii*ee  montlis  of 
the  year  180(»,  and  in  the  beRinniuf;  of  the  year  1801,  in  Germany  ami 
France,  as  well  as  in  China**  and  Brazil  fRio  de  Janeiro).  It  spread 
during  the  months  of  January,  February,  March,  and  April  of  the 
year  1803  over  Germany,  Italy,  England,  and  Hwitserlaud  (Central 
Europe). 
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TliR  mnrtnlity  in  tluH  ppidftniio  W!i.s  Rniall,  only  the  abiifle  of  vene- 
section bnmglit  nijiuy  U*  tlio  grave.  TIium,  so  iiiaiiy  fanners  are  Huid 
to  Imve  died  in  Russia  from  it  tlmt  venesection  whh  forbidden  by 
an  in)[^prud  iikase.  Joiuis  sayj^  tlwit  many  [latients  were  bled  either 
on  the  advice  nf  a  simple  vilbtK*^  barber  tjr  by  tlieir  oftii  winli,  and 
most  of  iLem  died.  In  Pmasia  aJHci  bleeiliu^  w»ih  declared  detrimen- 
tal by  tlie  Gr>veniment. 

Nearly  all  authors  uKreo  that  this  epidemic  involved  the  nervous 
system  to  a  ^reat  extent,  i^reat  depresKion,  as  in  ty]»L<>id  fever  being 
prcwent,  and  thn  patients  Liid  t<>  uiiderf^o  a  Inn^^  jierind  of  convales- 
cence. This  was  esi>ecially  noticed  in  Ent^huid,  and  was  described 
by  ^English  authors,  who  a^aiu  ciuplia.si/-t'd  the  great  danger  t«i  which 
this  disease  ex]toKed  old  piniplo  and  idithisical  snltjin-fs.  In  France 
(Paris)  there  were  olwonx'd,  according  to  ,Scl)\vi'i4-li,  coryza,  tonsil- 
litis, pleuritis,  bronchial  catarrh,  snirocation  6Lsthnia),  a?id  intestinal 
CAbirrh,  an  the  nsinil  and  most  conimnu  symptoms,  wliose  general 
character  inclined  occasionally  more  to  tljat  of  inHamnuitoiy  uffcc- 
tions,  and  again  to  septica'mia. 

Concerning  the  spread  of  iiitlnenxa  between  the  years  1H()5  and 
1830  the  following  may  be  brieth  nifntion«'d.  Aftvr  tin*  inilnenza 
had  ai>i>eared  generally  in  the  West  Indies  and  in  Spain,  daring  the 
wiutt^r  of  18().5  to  1H>(1,  it  made  its  aj»i>earance  agiiin  in  Jlussia  in 
SeptemlKT,  iHCHi,  showeil  itself  in  NovemU'r,  iSOfi,  in  tiermany  and 
France,  and  in  Italy  in  January. 

In  tlie  year  1H07  the  inilnenza  was  generally  diHseniinated 
throughout  North  America.  It  brok<^  ont  in  Massacliusetts  in  IVbru- 
ury,  in  the  otlier  New  England  States  in  tln^  spring,  and  in  the  west- 
em  part  <jf  America  in  the  antnmn.  In  November  and  l)ec-(Mnl>pr  of 
1807  it  prevailed  in  Scf>tlaud  and  England,  being  still  jiresent  in 
Newcastle  in  January,  1S08.  Acccirding  to  Rigaud,  the  inHueuKa  next 
api>ejired  in  llra/il  in  the  year  IHll. 

In  the  autumn  of  1815  we  find  it  again  in  Nortli  An>erica,  ap- 
pearing in  Boston  in  Se]ttendier  <if  this  year,  in  the  following  month 
in  New  York,  during  thn  winter  in  Pennsylvania.  In  Felirnury, 
181fi,  it  visited  the  State  of  South  C'aroiimi,  and  was  ]ire.sent  at  the 
same  time  in  Brazil. 

Duritig  thn  ^ears  1824,  1825,  ami  lH2(l  inliueri/a  again  visited  tlie 
UnitiHl  StJites;  it  wjts  ju-esent  in  Btvston  in  O-tobpr,  in  the  t'<*llowing 
month  in  New  York,  in  Septomlicr  in  Philadelphia.  In  January, 
1828,  it  showed  itself  in  Georgia  and  Alabama,  in  February  (m  the 
Atlantic  seaboard  as  well  as  in  the  eastern,  nortliern.  and  western 
parts  of  the  United  States.  In  May  it  was  ]iresent  in  Me\ico,  in 
September  in  South  America  (PeruV     lu  1827  the  influenza  was  also 
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i^pideiiiit'  iu  Siberia  and  liussia  tluriuj;  tlie  months  of  January  and 
Febniai'y,  witlumt,  however,  Hprejuling  to  Uiti  rest  of  Kar4>pe. 

Epidemic  of  1830-32. 

Accortlin^  to  Boimot,  tho  influouza  i)rG%aileJ  in  China  in  JaDnary, 

IH'di),  MS  jtlstj  in  tho  mnutli  of  So|jtcniljcr  of  tliis  yctiv  in  tho  Philip- 
pinn  Inhimls,  unil  oHpoL-iiilly  in  tho  r-ity  tif  Munilii,  from  whirh  jilatM), 
aooonling  to  most  hiHtorians,  this  epidemic  is  Baid  to  have  taken  its 
titart. 

Twf>  ninnths  later,  naiuGly,  iu  Novembor,  1830,  tho  (x^currence  of 
tho  iutiuouza  wa,s  reported  in  Moscow ;  in  Juunary,  1831,  it  turived  at 
Bt.  Prti-rsljur^,  and  at  tho  same  tinio  it  provailod  on  tho.  i^ihiudH  of 
B<n'npo  and  Sninatra;  J.iva  was  visltod  ])y  it  in  March.  In  tho 
nioau  tiuio  the  inflnenza  found  its  way  from  Rnsnia  through  the 
liuHnian  Baltics  ]irovinoeH,  and  cntorod  Germany  by  way  itf  Poland 
(Warsaw");  it  JiiijKiJirtHl  in  oastnni  Prusnia  and  Silftsia  in  April,  1K31, 
siu'oadin^  in  May  and  tho  twr>  following  months  ovor  tlio  whole  o{ 
(irnnany.  In  Juno  and  July  it  i>n5vailtHl  in  Praucd,  Enwh-UKl,  Scot- 
laud,  Swcdon,  Beli^iuin,  and  Switzm'land,  reiu-liing  Ibdy  in  Novt^niber. 
In  Docondior,  1H31,  wo  find  tho  disojtse  prosont  iu  Naples  and  in 
Hirily  ;  inJainniry,  lS3'i,  it  appoarcd  in  Sjiaiu  (Gibraltar).  With 
this,  llio  (;]>itli;niio  tcrniinalcd  its  career  in  Kuroi>t>. 

In  Ffbruary,  IS32,  we  lioar  of  tho  diseajso  in  America,  in  the 
State  of  Guorgia,  after  it  had  alnmdy  invaded  Now  J»?rsoy  tlirc*' 
mouths*  prcivionsly  in  Novcmbt'r,  ISIU,  and  uiadu  its  second  appear- 
ance in  Philadrlpliia  iu  January. 

If  wo  tak(>  Manila  ms  its  ])laee  <jf  ori^'in,  tliis  ejtidomic  travelled  in 
gen(»ral  fn>m  east  to  west.  For  it  In'oko  ont  in  Manila  in  Sdpteudier, 
reacln-d  llussia  in  Novendn'r,  Cierinany  iu  April,  and  Belgium  iumI 
Fraui'ii  iu  June;  it  then  bninchrd  oil'  to  tho  right  and  left  (Doumark, 
England,  and  Italy,  wimilar  tu  its  nian-li  prinionsly  from  Manila  to 
Borneo,  Sumatra,  etc.),  and  in  January  it  hud  reached  as  far  as  Gib- 
raltar, in  Spain.  Thrcu  im>nliis  oarlicr,  iu  Niivembor,  1H31,  it  was 
alr4^a<ly  present  iu  North  America,  prtnailing  in  Georgia  in  thf* 
month  iif  Fi^brnary,  ls:>J,  jnul  again  rtMchod  Asia  (upper  India)  iu 
tho  same  year.  Thns,  thn  fpideniic  iiuishcil  its  conrao  around  tliP 
earth,  in  this  uiarcli  fn^ni  cust  tn  west,  from  September,  IK^O 
(Manila),  to  April,  ISiH'i  (u]ir*er  India),  iu  about  two  and  a  half  years. 

The  inlluenza  took  excoptionnlly  long  to  travel  from  Manila 
(September.  IH^l)  t*>  the  neighboring  ishinds  of  Borneo  and  Suma- 
tra (January  of  tho  following  year),  wliile  it  reached  Moscow  in 
November.  IWJl. 
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Except  for  this  wg  do  not  timl  anythiDg  very  LutereHtiug  recorilt^d 
about  this  b))itleiiiic.  Its  morbidity  was  agaiu  ciioruious,  Tiio  dis- 
ease, according  to  Kalilert,  made  no  distinction  between  ago,  sex,  or 
rank,  but,  acconling  to  Lebereiiht,  i>ersouH  of  luiddlB  age,  ehpecially 
woiuen  in  the  climiu-'teric  iieriod,  were  attneked  witL  especial  fre- 
<iuency,  and,  according  to  Krimor,  cliildreu  under  fourteen  years  of 
age  and  adults  over  forty-five  years  were  sjiured  by  the  iiiHucnzH. 
In  Pains,  where  it  remained  uearly  an  entire  year,  tlie  uumln'r  of 
(Teatlis  in  that  i*eriod  is  said  not  to  hjue  l>een  hirger  than  usual.  . 

Heideiirmt-h  '^  diKiiiiguished  four  varieties,  the  eatarrlial^  nervous, 
gastric,  and  inflammatory  forms. 

ErmEMic  OP  1833. 

This  was  another  pestilential  nianrh  through  upper  Asia,  Europe, 
ami  North  Afi'ica.  Ameriea,  so  far  fus  we  kunw,  escapeil;  s<>  it  seems 
that  this  eindeuiic  was  confined  to  the  Eastern  HemiK]tlu're.  Never- 
theless, the  literature  on  tliis  epidemic  is  much  more  voluminous  tliau 
that  of  the  previttus  one  of  tlie  years  1K80  i\2,  inr  wliieli  Hirnt  h  men- 
tions some  fifty  authorities,  wliile  the  nund^er  of  authorities  eitiMl 
by  Hirsch  (or  the  ejudemic  of  18IK(  reaches  the  ti^;un'of  one  hundred. 
It  is  most  probfdfle  that  the  epidemic  of  1KV6  also  had  its  origin  in 
Asia,  for  we  know  tlnit  tlio  infiuenza  reigned  in  upfu^r  India  iti  De- 
cember, 1H32,  and  a  few  weeks  later,  in  January,  ISItli,  we  already 
meet  with  it  in  Kussia,  as,  for  »*xamph',  in  M(»scow,  St.  Pctorshurg, 
and  Pdga. 

Just  as  in  the  boginniiig  of  the  year  18^U  (tlie  hist  ejiideniic  also 
attacked  St.  Petciisburg  in  January,  there  had  i>asHi'd  tlicrfforo  for 
St.  Petersburg  sim^e  then  exactly  two  years),  the  infinenza  nowln^gins 
its  march  fnim  Russia,  through  Europe,  etc. 

The  disease  reached  Mcmel,  in  Prussia,  near  tiie  frontier,  in 
February,  si>reatling  in  Marcli  <l*erliij)  and  in  the  following  nnuitlis 
over  tlio  wliole  of  Eun)i>e.  At  tlie  same  time  it  made  a  wide  detour 
to  the  south  and  southeast,  invading  Odessa  on  the  lila<'k  H-a  in 
F*»bniary,  Brinly,  in  (ialici.i,  in  the  same  month;  in  IVrnrrli  il  pre- 
vailed in  C'nnstantinople,  and  tra\e]led  in  tliis  nioulh  as  far  as  Syria 
and  Kg\  pt.  The  nttrtliern  ctnintries,  Denmaik  and  Swe<len,  were  iu- 
varlwl  in  March  and  A[)ril.  In  April  inlhienxa  also  visited  Hungary 
fPesth'),  Fi*aneo  (Paris),  and  (treat  IJrltiiin  (London,  Edinliurgh). 
In  Italy  it  ma<le  its  apjiearance  first  in  ^^tay,  in  Jum^  it  invaded 
the  Netherlands,  iu  S<'i»tember  Switzerland,  ami  by  November  it  had 
pass*Hl  tlirongli  the. whole  of  Italy  as  far  mm  Sicily,  wlime  this  eju- 
domic  terminated. 
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All  the  historians  agree  as  to  the  nuexampled  morhidity  obfterved 
in  this  epidemic.  In  St.  Petersburi^^  "uot  one  pf*r8ou  escai^ed  the 
influeu/ji"  (Lichteustaedt).  In  Prague,  "st'arcoly  a  In nise  was  spared 
by  the  plfi^'uo"  (Kahler).  Hufehuul  iiientinnH  that  iu  8t.  PeUrsbur^; 
10,000,  iu  Mtmiol  H,(.H.K)  out  of  10,000,  iu  Berlin  at  least  50,0(K) 
inhabitautw  were  jittJ(ck<Hl.  The  Gtizi'ffv  Mi'dUtdv.  gives  the  figure 
of  morbidity  as  four-fifths  nf  tlie  wlioJe  number  of  inliabitauts  of 
Paria.  In  Kuni^Hber^,  according  to  Hnfeland,  parents,  chiMren, 
and  servants  were  frequently  nniitti'u  with  the  disease  at  the 
same  time,  so  that  strange  help  \\i\A  tn  l.>e  (jbtiiued  for  the  family. 
Metzger  had  mmle  a  simihir  observation  concerning  the  epidemic 
of  17S2. 

A  marked  iucrejwe  of  mortality  was  noted  in  Konigsberg,  where 
one  hundretl  and  five  persons  dieil  during  tlie  last  week  of  March, 
while  only  about  forty  hi  tifty  deaths  usually  (Xicurreil  in  this 
month. 

According  to  Kahlor,  the  se(iiudjr  nf  influenza  caused  many  deatlis 
iu  Prague,  ami  UafauoviL.-  i'stimates  the  mortality  during  tiie  epi- 
demic of  lS.SO-33  to  have  l)een  about  oue-seventh  of  ilII  that  were 
taken  ill  icited  In  Hrrniann).  On  tin-  whole,  however,  the  moitality 
was  not  much  increased  by  the  iutiuenza  in  this  year,  and  iu 
Bohemia,  it  is  said,  the  mortality  wjw  even  Irsh  than  UHual.  One 
fiiL't  shniilil,  fiivtliiTniore,  bi'  jnciitiiini'd,  namely,  the  obaen^ation 
WHS  math-  that  *)lln'r  diseases  during  tin*  intluenza  ejiidemic  dimin- 
isliiMl  in  frequency  and  violence;  this  was  true  in  Austria  and 
Ii«Oifiin"a,  as  well  as  in  Koingsberg. 

Cniircrning  tin*  etiology,  it  may  bo  mentioned  that  Hufeland  "  be- 
lirvrd  it  to  lie  due  to  jiir-iniection,  and  Zlatorovich  "  attributed  it  to 
h'llnrit-  inriuHjiees.  and  was,  fnrtli(M*inor(\  of  the  )>piniou  that  the  epi- 
rlrniic  ln'eame  morn  vinlcnt  wluni  tin*  moon  was  nearest  the  ejirth. 
In  nmrliiding  the  account  "f  this  I'pidiinic,  we  may  also  mention 
that  in  the  followiii^^  year,  tliat  is,  ISo4,  inHuenza  raged  in  Cayenne 
in  Jainiar.v.  in  Calcutta  In  I'\*brnirry,  and  iu  JJruidl  UUo  de  Janeiro) 
in  December. 

ErmEMie  OF  lK:^f;-^37. 

This  jigaiu  ravaged  partimilarly  the  Eastern  Hemisphere.  It  ap- 
peared In  Kurnpc  lirst  in  Kussia  {H(.  IVtorsbnrgi  in  Decemlxn",  IKWj. 
Om*  month  ]>revi(msly  it  had  ab'i-ady  visitrd  lower  India  and  the 
Island  itf  'lava,  coutempoi'jineimsl\  prevailing  in  the  Honfchern  point 
of  Africa  (ra]K'town"t.  Tn  Svdn.y,  Australia,  the  disejise  is  said  to 
have  been  jtri'st-nt  iu  Oi-tobcr.  Tho  question  as  to  the  stArting-i>oint 
of   the   epidemic   seems  ti»  b«*  ratlur   obseni-c,   nnlesa  we  refer  its 
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orif^in,  aimlo^ons  to  that  of  tho  precotliu^  epidnmic**,  tci  Asia,  ivimeJy, 
in  Intliji  ami  Java  iu  Koveiul)e.r,  183(5. 

Nearly  at  the  same  time  that  it  appeared  in  St.  PetersUui'}.;,  tho 
scoiir^;e  iuvaded  HweUeii,  Denmark,  Germauy  (Berliu),  aud  EiiKl^iud- 
In  January,  1837,  it  ayain  \*isited  Egypt  and  Syria,  as  al.sn  France, 
Ireland,  tho  Netherlands,  and  Switzerland.  In  Friiniary,  1^37,  tho 
ditieaue  reached  upper  Italy,  al.so  S[>aiu  and  Portugal;  in  March 
it  was  still  present  in  sonio  parts  of  Southern  Europe  and  in 
Switzerland;  iu  July  it  appeared  in  tlie  Faroe  I^landH.  Aocnrdiuj^ 
to  Hirneh,  the  iuflueuza  prevailed  alao  iu  Mexico  iu  March,  IH^I ; 
the  morbidity  was  a^aiu  vary  hiKh-  One  of  tho  historian.s,  wlio  had 
]X'rsonal  experience  tif  thiH  opidemic,  wfis  Gluge.  Ho  says,  anumg 
other  thiugH,  that  twotliinlH  [if  tlie  scholara  were  absent  from  the 
Oyronasia  in  Paris;  that  anions  1,200  patients  who  reported  to  the 
Central  Bureau  iu  Parity,  thero  were  l.()60  suffering  from  influenza, 
and  in  Berlin  alM)ut  4<),000  patients  suffered  from  the  di.sejmi'.  The 
epidemic  was  also  very  prevalent  iu  Milan,  Siena,  Rome,  Boln^na. 
iiud  Pisa  (Petrequin*').  In  Vienna  only  very  few  persons  osi-tijM'd 
entirely  iu  1837  (Sterz).  The  inHueuza  also  xjrevailed  throughout 
the  whole  Prussian  army. 

Most  of  the  i)atieut8  were  a^lnlts  from  twenty  t"  foi-ty  ye^ars  of 
a^e,  and  of  these  more  women  than  men  were  attacked.  Curiously, 
however,  tlie  physieians  nf  Wtirtemherg  speak  of  tlie  j^eat  dissemi- 
Uiitinn  of  tho  disease  amou^,'  childrou. 

Iu  Paris  and  Loudon  the  mnrtuiily  was  considerably  iiirreased 
by  the  iuiiueuza  of  this  yejir.  Hermann  even  asserts  that  iu  Biibliu 
about  forty  thousaud  pernons  (?)  feU  victims  of  the  disease. 

In  Leuidou  there  died,  during  the  week  eudiuK  J.iuuary  24tli,  1H37, 
a  total  of  871  persons,  and  among  these  deatljs  tlien*  were  2\l'}  from 
diseases  of  the  rPsi>irator>  nr^ans;  dnrin^  tho  week  cnilinj;  January 
Slst,  out  of  a  t<>hil  of  8il0  deatlis,  tliert*  wen'  3(HI  froju  diHcaseH  (tf  the 
resf^ii'iiti^ry  organs. 

The  complication  most  frerinently  present  in  tliis  ejadouiic  wan 
pueumtmia.  French  authors  were  tlie  tirst  who  Jnul  their  uttciitiKii 
drawn  to  tho  peculiarity  of  tho  pueumouia  of  influenza  and  (loinlrd  it 
out.  According;  to  Piorry"  the  latter  di(iV'r^i  frnju  ordinary  ptieuuio- 
nia,  iu  the  first  place,  by  its  complicatiuf^  a  lirouchilis,  by  its  i^rndual 
development,  and  by  the  peculiar  physical  si^ns  in  the  luuf^s;  tlie  re- 
spiratory murmur  is  at  first  dimhiislied,  lalev  it  iM'cr.mrs  al>s(i'nt  alto- 
j^ether,  then  broucldal  luvatldiii^  appears,  witlnnit  the  recognition  of 
duluesH  or  crepitfl,nt  rales,  as  wg  find  in  true  pneumouia.  According 
to  Xonat,'"  the  pupumouia  nf  influeu?;;!  rarely  makes  its  ajipeanincf  br- 
fure  the  second  ur  third  day  nf  tlie  iuMuenza;  (.iccasionally  ev^'ii  jifter 
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five  to  six  days,  Xooat  himsdf  eoold  frequesllj-  deaMmrtrate  only 
rhouclii  and  rattling  so«Bds  Ofcr  the  vfaole  long.  Oat  of  sixteen 
patients  eif^lit  died.  AccoMn^  to  Vi^*'  udhienza  agtrraTattni 
chrome  di)i^&3««  of  the  respiratnrr  tract,  eepenaHy  tabercolosis  of 
thn  lan^H;  it  also  had  a  bad  infioence  on  the  Derroos  system,  o}|)e- 
cially  t}if^  Hpina]  conl. 

The  following  other  complications  or  sequels  were  obeerved: 
PHyohoHea,  for  example,  mania,  neorrd^na,  apoplexy,  jioresiH,  fiaraly- 
sis,  Hwellifi^;  of  tht^  |)arotid  ^huu],  nipniofntis,  abscess  of  tlio  ear, 
uteri  DO  hemorrli.*H;e  and  al>ortion,  miliaria  and  urticaria.  As  re- 
gardH  the  general  symjitom  complex,  we  may  qnote  the  words  of 
Petrt^quin  as  follo«rH:  "  In  all  ca.ses  there  wa»  observed  by  the  physi- 
ciaiiH  a  functional  disturljance  of  the  nerve  centres  previous  to  tite 
\()Cii.\  Hynjptoms.  No  matter  how  diverse  the  other  symptoms  of  the 
disofiHo  Tiiuy  liavo  l)*'eu,  oue  orj^an  always  seemed  to  be  attacke<l, 
iianicly,  ilic.  l>ram  aud  Bpimd  cord;  to  this  tliere  were  juldcnl.  as  the 
mfmt  frwjueut  ajui plication,  tlie  disturbances  of  the  chest  and  abdom- 
iiud  organs." 

In  H'gurd  io  tho  occurrence  of  iuduenza  during  the  years  1838  to 
1H47,  tht!  fcilliiwing  briof  resumy  must  mifHce.  Nearly  every  year  of 
tliirt  irtTiod  funiiHljtnl  it«  f>)iidciuic  of  influeuzii,  the  year  1840  alonn 
oxrr^ptcil: 

Tlio  (liHojiao  prevailed,  according  to  Hirsch: 

In  \K\H  -in  Fi'bnuirv,  "ii  IIh'  Tshiinl  nf  Bourlvm  aud  in  Icelaud; 
ill  N*»VfMiilNT,  in  Aufllrjilia  (Syilin'v)  ;ind  "Sow  Zi^aland. 

Ill  \h:V,)     in  AbyflHiiiid. 

In  lull  1)1  Jjumaiy  and  February,  in  Ctpnnany;  in  Mai*ch,  iu 
( JrniirLn.v  and  also  in  HuJigary  (Postli);  in  Ajiril,  iu  Gormauy,  Hun- 
g]ir\ .  and  InOand  (Dublin). 

In  1^12  iu  .Tanuary,  in  Bolgiuin;  in  ^[arch,  iu  England  (Lon- 
iU->\o  ;  in  tin'  spring,  iu  Franco  (PariM),  id.so  in  Egvjit  and  Chili. 

In  Isct  in  March,  in  Gcrnumy,  KugLand,  andlcelaiul;  in  April, 
in  I'Vjou'i*  (^TiLris) ;  in  May,  in  Niirtlicrn  Siberia;  in  the  summer,  iu 
N'H'th  Ann-rica  gri>atly  liissnniuatotl,  during  Juno  in  the  New  Eug- 
limd  States,  New  Ynrk,  autl  the  West;  during  July  iu  Pennnvlvania, 
th*^  Miihlle  ami  Siuitiiern  Statost,  Virginia;  ami  iluriug  AugUHt.  iu 
Knuth  ( *iLrnlin;L 

In  b'^lf  in  January,  iu  Gernmuy  aud  England;  iu  February,  in 
Frnnee  iiinl  Swit/ei'hind;   in  November,  iu  (\iyeune. 

In  iSi.'i     in  J;inu,»r\ ,  iu  (lernmuv  and  in  Switzorlatul. 

Iu  iSp;  (7  in  wini  -r.  in  England.  Detnnark.  lii'lgiuiu.  Switzer- 
land, aud  l''r;inre  (Paris);  in  Fehvnarv.  iu  llussia;  aud  March  aud 
AtlgUNt  ill  Tnikex  ^C'onslantiuujilo). 


AcconliniJ^  to  D(x»lliu)^pr,"  tlu^  iutJueuza  also  provailed  in  Bni^il 
(Rio  de  Janeiro)  in  the  wiuter  of  184tJ-47,  where  the  name  of  "  polka 
fever*'  was  ^jivon  to  it. 

Era>EMic  OF  1847^8. 

With  the  exception  of  St.  Croix,  St.  Vincent,  find  a  few  other 
Went  India  inhuidH,  tho  EiLsU>ru  Htunisphere  wim  the  chi(^f  Huff(Ter  in 
this  epidemics  An  nif^ntiom^d  Jiliov*',  the  dirtpano  i*rpv;iik'd  in  Coii- 
stuutiuoplo  in  August,  1S47.  In  Hoptemlter  uud  Oet^»l^el•  it  visited 
the  south  of  France.  Soon  after  it  apiMjared  in  Germany,  where  it 
became  ^'eueral  in  Novendwr,  December,  and  January ;  at  the  Bunie 
time  it  was  disseminated  in  the  otljf-r  eoiintnos  of  Eiu'ope:  tlic  Neih- 
erlaudft,  Denmark,  ami  Great  BriUiin.  In  Det'end>er  the  infJueuza 
travelled  to  Switzerland,  to  up[>er  Italy  and  the  lUviora,  to  Si>ain 
(Madrid),  an  also  to  Greece,  E^^yjit,  and  Algiers,  In  the  same  moulh 
it  vihitrtl  the  north  of  France  (Paris)  and  Scotland.  lu  January  we 
find  tlje  disease  present  in  lower  Italy  and  the  soiith  <if  Gornniuy. 
This  epidemic,  like  the  previous  ones,  ahowed  a  hip;h  morbidity. 
According  tt»  Marc  d'Es]>ine,°*  there  were  attiR'k(Hl  by  tlie  iatluenza: 
in  Paris,  one-fourth  to  one-half;  in  Geneva,  one-third  of  tlie  whnle 
popuLitiou;  in  Loudon,  abnut  two  liuudrcd  and  iifty  thousand  pcr- 
80U8  are  said  tc^  have  been  seized  with  it. 

Anions;  the  adult  influenzji  |ffitient.H,  there  are  said  to  have  Iweu 
more  wnmen  than  men;  accotding  Ui  Canstatt,  tlioreworo  ]jrop(irtirin- 
ately  more  chil<b"en  than  ailult>4  attarked. 

One  fact  is  dwelt  on  strongly  in  this  epidomicj  namely,  the  in- 
creased mortality.  Peacock  says  that  the  mortality  was  raised  in 
cliildrea  H3  |>er  cent. ;  in  [wrstms  from  fifteen  to  sixty  yeare  of  a^e, 
104  per  i'ent. ;  in  persons  over  sixty  years  of  aj^'c.  247  per  cent. 

Lombard's  rei>ort  of  the  dcsohitiou  caiistMl  by  tli**  disease  in  I'd- 
jLOuni  diaracterizes  inllueuzu  an  a  diseaHe  whicli  should  not  \h*  lightly 
Rpokf-n  of. 

Epidemics  from  Ift/^O  to  IRSO. 

In  the  lie^jinuinn  we  may  mention  that  the  iuflueuzfi  niad<^  i(s  :i|k 
pearance  very  freifuently  dnriu}^  this  jterind,  :it  siirnc  p<»iTii  rwarly 
every  year,  covering  larger  or  smalU'i-  t<MritnripH.  During  thin  time 
there  occurreil  some  (piitn  extensive  ppidcaiir  invasidiis  iti  ^x^t{)  "il, 
1850,  lS;'37-^8,  and  1873-7!),  but  thoy  do  not  cmnparo.  as  regards  ex- 
t*»ut  and  intensity,  with  the  alroady  nirntimu'd  iiaiidcniicH  itf  our 
century— lasi,  1833,  lS?i7  38,  and  1H47  4S. 

In  the  winter  of  ISoO-ol,  the  irdhionxa  previiilrd  throughout  the 
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wliolu  of  America;  iu  Dt^c-eiuhtsr  it  occnrvcil  first  in  Mitrtiuiq ao,  and 
then  tnivelkHl  over  thf^  wc»st**ni  coaat  of  South  Auiericn,  fr<»ni  Pem 
to  tliL^  lower  jmrt  of  Cbili. 

Iu  Jauuiiiy  it  viHit**d  Nortii  Ameriin  (C'uliforuirt),  be^inuiiig  iu 
tliift  mouth  ulwo  in  Enrct|te,  where  it  first  iuvmleil  Geniiaiiy  iiiid 
»Swe(lou  iu  rcbniiiry,  luid  in  Mjirch,  France  (Paris)  and  Itiily,  as 
wfU  ivn  tbn  nurth  of  Africa  (Egypt). 

In  tho  yejir  1H;V2  we  tinil  iuHuf^nza  preawnt  in  AuHti-alia  and  in 
Tfusiuiiniii,  as  well  as  iu  the  South  Ameriwiu  Htatea  of  Pem  aud  Ciiili 
as  iu  the  previona  year. 

luflupiiza  w;ts  present  in  May,  185Jt,  in  tlie  Farot'i  Islands.  One 
3'ear  lator  it  provailod  in  somo  districts  of  Bavaria. 

In  thfi  year  18.15  Europi^  t^speoially  was  invaded  \*\  tlui  inEueuxa, 
and  iliat  with  an  enormong  rajjidity,  for  in  January  this  dinease  pr«- 
vailed  iu  St.  Pctoi-slinr^:,  and  Inid  rearlu'd.  l»y  way  <»f  Germany  in  the 
sanie  uionth,  both  the  Netherlands  aud  Italy,  iueludlnj;  eveu  Xaples, 
wliieTi,  ;w  a  rule,  w*is  ^Tsited  mueh  later. 

Acritrding  to  Pot-llin^er/'  the  disease  also  ]»i*eTailpd  iii  Brazil 
tliio  de  Jauciro)  in  June  <if  tlie  Haiue  year,  cnrimish  thouj;;h  ouly 
amoii^  the  whites,  while  the  hljickn  were  not  at  all,  and  the  mixetl 
rares  oidy  very  rart'ly  affected. 

In  the  4'pideniie  nf  tlie  vejir  l.srjT-ilS,  ln»th  hemiflpherea  were 
again  the  sufferers,  the  Western  as  well  jis  the  Eastern,  wliicli  ie<l 
S<'if<*rt  tn  call  it  "one  <»f  tli*^  ^rentest  u[  i'pidejnies."  Tlje  disease  oc- 
eurriMl  tirst  in  Ainoriea,  in  August  in  Panama,  iu  8optend>or  iu  the 
West  Indies  and  along  the  westt^ru  coast  of  South  Americii  (Chili 
and  Pem),  ns  well  ;xh  in  British  Anierira  {Viiucouver's  Island).  In 
the  Eawtoru  Ilenus] there  it  w;is  enniined  t"v  Europe.  In  J)eeeinl>er, 
it  provaile»l  there  sueeessivrly  in  Knssia,  <h*nnauy,  Belgium,  aud 
Frain'e;  in  January,  it  liad  reaihed  Italy  (Naples);  in  the  middle  (tf 
Fi'ltrnary,  Greeee  (Athi'iisK  The  r)»ideniie  w;is  attended  by  a  very 
liigli  rate  of  mnrtality  in  Jlome  and  Naples;  iu  Home  it  is  said  to 
liavi!  heen  eviMi  liiglh-r  than  :d  the  time  nf  thr'  elmh^ra,  In  Strftwlxmrg 
uW)  tlm  mnrtality  is  s;i.id  hy  WoUl'  \*>  ha\e  hei^i  exoossivo. 

iVa  regards  the  nature  of  intlnen/a,  thi^  virws  t»f  Hagen,  fnund^ 
uiHUi  a  study  of  this  epidcniie,  whh'h  are  alsij  indorse<l  liy  several 
n^eent  autlntrs,  may  lie  hiirtly  nieutioned.  He  believes  iiiHuenai  t«> 
i)e  n]iaHmatir-riiiit;iginns,  the  contagion  being  devehvjMMl  by  the  i>a- 
tieiit  himself,  A  eertain  anmunt  nf  tliis,  which  accumulates  in  thft 
air,  may  thru  ean-ie  :tn  e)>ideiide  in  ditVereut  localities;  it  wmuot, 
however,  b^'  traiisfi-rn'd  IV^nn  njii-  patient  to  aiM)ther. 

In  tin*  fonowing  ti*n  years  USilO-TO)  iuHnr^nzji  made  its  apjiearanos 
very  irregularity .     In  Jinie  and  July,  ItSlilt,  it  appeared  *m  the  conti- 
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nent  of  Australia,  aa  also  in  Tiwinaiiia.  lu  December  i>f  the  follow- 
inj^  year  it  j>reHeiited  itself  in  North  America  (Philadelphia).  In  the 
year  I8(i'2  it  prevailed  iu  January  in  tho  Bermuda  Islaudn,  bh  also  iu 
the  NetherlaiulH  (Rcttterdani). 

Ill  the  winter  of  18<)'t-l»4  an  epidemic  of  indneuzik  api>oiuiMl  iu 
New  Caledimia  aud  alno  iu  California,  thou  in  Franco  (PaiiaJ  aud 
Switzerland,  in  May  uIho  iu  Africa. 

In  tho  year  1S(jG  influenza  prevailed  in  Paris^  in  May  in  Loudou, 
iu  Dfceuilx-r  it  uppoared  ou  the  islands  of  Reiuiiou  and  Mauritius. 

Fraut'e  (Parin),  Germany  (Stuttgart),  Belgium  ((llient)  were 
agaiu  invaded  iu  February,  Miircb,  and  Ajiril  of  iHiJT;  iu  tlip  folhjw- 
iuj^  year  the  disease,  so  far  aH  is  kmnvu,  appeared  only  in  Turkey. 

In  January,  1h70,  inrtuen/>a  aj^aiu  ]>resented  it^flf  in  Rnssiii.  It 
also  \-i.sited  Deuuiark,  Sweden,  and  imlividuul  eitien  in  Germany  iu 
the  same  year. 

In  1870  the  diflease  was  present  iu  Narway,  and  then  it  ilid  not 
appear  epidemically  attain  until  187:?  when  it  jirevailed  frouj  January 
to  March.  During  the  winter  *d  1874-7i>  it  occurred  extensividy  in 
Americii,  and  it  also  spread  iu  tliis  wint4*r  to  Ciermauy,  Franee,  and 
Sweden.  Iu  1873  it  prevailed  in  the  United  States,  Ijoin^  ^OL**rally 
iliss4Miiinated  thnmj^h  Pennsylvania,  Ohio,  Virginia,  Illitiois,  Iowa, 
Michigan,  Wisconsin,  Minnesotji,  Aliswouri,  Alabama,  Ijouisiana, 
aud  Texas,  aud  in  the  wiuter  of  lS74-7'>  nearly  all  these  Stites  were 
attacked  for  the  Hec*md  time. 

In  the  spring  of  187'.l  influenzal  a^^ain  visited  Aniericji.  In  St. 
Potersbnrji;  it  showeil  itself  anew  each  year,  from  1H8,')-8S.  In  the 
Hpring  of  188'.)  it  visited  Greenland  and  tlio  Hudson  Bay  U'nitory, 
and  in  tho  month  of  May  of  this  year  again  invaded  Jliissia.  espe- 
eirtlly  Bokhara.  From  hero  we  find  the  ^jreat  iurtueu/ji  epiiloniie  of 
1889-*.K1  tjike  it.s  origin,  exe-eediu^c  by  far  anv  previoufi  invasion  nf  {\n^ 
tliuease. 

Epidkmic  of  1881MM*. 

As,  after  a  short  lull  the  storm  rages  anew  f)ver  t!ie  land,  so  ihis 
influen/fi  epiileniie  broke  f4>rth  from  the  East,  aiul  ovprwlielmed  tin- 
world  in  a  paudemic  such  as  had  m^ver  before  been  seen. 

Thti  high  tiejod  of  the  pandemitr  llowed  over  the  whole  globe  in 
the  si^»ace  of  a  few  ujontha.  Wlien  wo  consider  tho  manner  of  its  dis- 
semination^ its  rapid  prtjgress  causes  great  uslnuisliment,  altliough  we 
are  accusfcimed  to  view  all  possible  remackiiliie  plienoinetia  in  nature. 
This  liiHxl,  however,  was  folhmed  by  many  small  cuironts,  vsliieh 
slowly  disappeared;  in  ISH't-lM  another  inHinMt/a  epiilemie  jii)pe;ii'e(l 
iu  many  places,  and  was  nghtly  looked  upon  a-s  a  recrudescenco  of 
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tbe  former  epidemic.  Iiitermetlinte  between  these  two  epidemics  of 
1889-SK)  and  189;}-94  there  has  not  been  any  i>eri(Hl  of  time  alto- 
gether free  from  the  iuflueuza.  Here  and  there  iudividinil  cases,  or 
small  endemics,  havo  been  separately  observed. 

In  the  first  half  of  the  year  1893  a  lijj;ht  spring  epidemic  apiH»arrtl, 
and  in  November,  \8*X\,  a  larger  eiudcmic  began  to  spn^ad  over 
Europe. 

A  sudden  incre^iso  of  deaths  and  mmto  diHCOHes  of  the  respinitory 
organs  corresjwnds  to  this  outbreak.  In  the  third  week  of  Novem- 
l)er,  for  exivmjile,  there  wore  olwerved:  in  Hamburg  202,  in  Frankfurt 
alxmt  100,  in  the  district  of  Diisseldorf  27;  in  tlie  fourth  week  of 
November,  resjiectively  818,  248,  103  cases  of  intiueu/ji.  The  re- 
markable increase  of  deaths  was  first  observed  in  a  few  cities  of  CV*u- 
tral  and  Western  Eurojie,  later  also  in  the  northern  part.  Although 
it  cxisteMl  at  the  same  time  in  the  surrounding  countries,  an  imiM)rt^i- 
(i(m  from  either  side  cannot  l>e  proven  with  certainty.  Rahts  leans 
to  the  view  that  a  simultaneous  outbreak  had  occurred  at  different 
parts. 

The  height  of  the  oiiidemic  was  rapidly  reached,  for  the  most  jwrt, 
in  Doceml)er.  In  individual  cities,  among  them  Munich,  Augsburg, 
Bn^shiu,  and  Dresden,  the  mortality  figures  rose  for  the  second  time 
towards  the  end  of  the  ei>idemic.  The  extinction  i>f  this  epidemic 
to(»k  phu'O  in  March,  1894.  As  a  rule,  the  inhabifcints  of  the  country 
seem  to  have  suffenul  more  than  those  of  cities.  No  age  was  siwinnl, 
but  pei-sons  l>et\veen  twenty  ami  fifty  y<*ars  r>f  age  were  attncketl  by 
preference.  No  tnule  was  a  sure  ]>rote<'tion.  It  is  mentifuied  that 
the  postal,  telegra])h,  and  railway  employees,  an<l  jiarticularly  tlie 
travelling  ])errtonel  of  the  latt(»r,  were  chiefly  attacked. 

The  great  pan<lemic  of  1889-lK)  gave  many  (K^casions  for  ol>serva- 
tions  whi(;]i  are  of  tlie  greatest  imjtorbmce  for  the  nn'ognition  of  the 
epidemiology  of  influenza.  For  the  greatest  part,  this  is  IwistHl  tm 
the  fact  that  the  epidemic  gave  an  inc^nitive  to  scientific  discussion 
with  a  sjH'cial  ini]>ulse  to  croUoctivo  study,  and  thereby  to  a  ]iro|M*r 
estimation  of  individual  ol>sen-ation.  It  is  necessary,  therf»fore, 
to  the  scientific  treatment  of  the  influenza  <piesti<»n,  that  this  ejii- 
d<*niic  1m'  cart'fully  studied. 

In  the  last  (juarter  of  the  year  1KS9  influenza  a|)i»eared  e]>idemi- 
cally,  first  in  i\n^  ejistern  i»ortions  of  Europe,  th<Mi  in  the  central  and 
wt»st*'rn  portions.  During  the  first  months  of  the  year  18*.M1  it  spn>jul 
fartlirr  and  farther,  travelling  through  all  the -countries  of  Eur(»[H>, 
extending  to  America.  Africa,  aTul  Austndia,  so  that  we  may  truth- 
fully d«*signat('  its  api»earance  in  1880-90  as  "])andemic." 

AVe  are  able  to  trace  its  origin  in  Central  Asia.     In  the  second 
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half  of  May,  1889,  it  ap|>eared  iu  Bokhara,  tlvinK  <^*^it  tliere  only  in 
Augiwt  of  the  Hame  year;  it  tlieii  travelloj  to  Sil>eria,  where  (at 
Tomsk)  cases  of  influenza  wore  obBorvod  ivitli  cortjiinty  iu  October, 
haviu^  alreatly  previouiily  invaded  the  CaucaauB  uud  Eun)i>ean 
RuHHia. 

In  St.  Potorabiir^  it  spread  over  the  whole  city,  iu  October,  1HS9, 
dyiuf;  out  only  in  L>oi!eml)«r,  in  the  mean  while  rxtondiu^  to  other 
citifs  of  IluHsia,  alwo  to  Abo,  Sttckhohn,  Co|Miii]iat;en,  Paris,  llerliu, 
Vienna,  Bruaseb,  and  London.  It  appeared  in  Asia  Minor  early 
iu  January,  IM'.K),  and  uIho  iu  Home,  (JonHtiiutinoph^  and  AthonH. 
Towarils  the  end  f)f  1S80,  aud  iu  the  bi^^iuniu^;  nt  IH'JO,  it  prevailed 
in  Fez  and  Tunis^  lattir  in  Mexico,  South  Annu'ifa,  au*l  Aunh-jdia, 
tJins  sparing  no  elitualt^  and  showiuK  it-splf  in  hut  an  well  jls  in  tM)h1 
seiWouH,  iu  the  plains  as  well  as  at  elevat^^d  potiitn.  Li  all  jiLu-eH 
the  chief  commercial  cities  were  first  attacked;  and  thence  the 
iJaKUO  spread  to  other  hxjalitiea,  and  lastly,  iuvadud  the  ci)mitry 
tlintrit^. 

The  contat;ioii8  proportiert  of  inflnenza,  which  were  at  first  doubted 
by  muuy,  weni  very  soon  CHtabtished.  It  wan  only  a  (juoslinu  wlmthcr 
tliH  i»iitit'iit  alone  carried  the  infection,  »)r  whetluT  tlu^  liilter  was  dis- 
sennnated  liy  the  clt)t!nnj;  ai  health}'  persons  who  had  come  iu  con- 
tact witii  itatients  suffering;  from  the  disease.  Prtjplii  of  all  aj^es 
were  attacked,  those  in  all  conditions  of  life,  and  iiidividtials  in 
every  trade.  The  course  nf  the  <]isefise  in  general  wa.s  fav^uablii  aud 
also  ijuite  rajtid;  unfavoral>lo  only  in  many  children  dririnj^^  tin*  first 
few  yeai-s  of  life,  in  many  old  peojih',  in  many  tlebilitatcd  jji^rstms, 
and  esiiecially  in  those  snfforint;  from  chest  nrt'ections. 

While  it  is  eertiiin  that  the  tirst  casus  of  the  diseaso  occurred  iu 
the  Ka^t,  and  that  thts  jihu^ue  travelled  by  way  (tf  Asia  tf>  llussia  and 
the  rest  of  Europe  it  nevertheless  seems  that,  after  it  hail  rparJHnl 
busy  Eurojie  the  avenues  of  trado  now  influtniced  its  dissi*miiiatiiin 
in  a  grt^ter  degree,  as  to  its  direction  and  rapidity,  tlian  the  incliiia- 
tiou  formerly  ascril>ed  to  it  of  travelling;  fmni  East  to  AVest.  Its 
up|>earanco  as  HilK*rian  fever  iu  tlio  dintrict  of  Viatka  in  Eastern 
UnHsia,  in  Octtiber  lIUli,  and  iu  Tomsk  (Silteria)  abtmt  Oirtob<'r  2Sth, 
Jias  Ijeen  verifietl. 

Between  the  middle  and  end  of  October  the  first  cases  of  tlio  dis- 
ease api)efir«Ml  iu  8t.  Petersburf^,  and  in  the  be>finuin^?  of  Novendier 
in  Moscow,  "Wilua,  Riga,  and  SeKiPtopol.  In  rapidly  fr>llowin^:  suc- 
cession  the  surroiindinj^s  of  Ht.  Petersburg  were  luvadoil  liy  the  epi- 
demic, and  in  the  latter  days  of  November  there  <'onId  be  no  more 
dou]>t  al>out  the  fiutbreak  of  the  disease  iu  Berlin. 

In  Germany,   Berlin  and  Chai-lottenburg  wens  the  first  cities  to 
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!)e  attapkwl  hy  tho  diHeaae,  ]»recetliiig,  however,  by  only  a  few  days 
the  citie8  ou  the  shores  of  the  Baltic;  Danzii^  aud  Eael  were  next 
attackeil,  then  Alt^^ua  aud  Potsdam  taid  the  large  comxuercuil  t^itiw*, 
Halle.  Leijmic,  DreHileu,  Frauliiort*«m-the-Main,  Essen,  aud  Dort- 
rannd-  By  this  time  such  a  nunilx?r  of  Iarj;e  foci  were  formed 
that  it  was  imitosaiblo  to  say  whence  arose  the  uew  sources  of  con- 
tagion. 

AUliough  the  disease  in  Germany  invaded  so  many  localities  in  a 
short  tiiue  Ihut  the  iiidiviJxml  fin'i  could  Ln_>t  l)e  distiufj^uirthed  fnmi 
wich  othi^r^  wo  may  yi'^t  ^jithtT  ;iii  ide;t  of  the  veliwity  of  the  dissem- 
iuation  from  tho  f^^llowiu^^  stjitistics.  The  tirnt  ajipearjinco  »jf  the  iu- 
Hii*Mi/.iL  in^.MIH  loi'iditios  distrihutM  over  tho  whoU>  of  Germany  U'itifti 
ami  vi]l;i;<«'.H)  w;is  recnnled  fis  follows:  End  of  0<tulH>r,  in  liJO  hxnili- 
tios;  iM'^iiiidiiK '>f  Novenilier,  12;  niidtUe  of  Kovcmber,  li>;  eud  cf 
Novi'inlwr.  ("l;  iH'^'iniiin^;  of  DocemluT,  IdiJ;  middle  of  Deceinlwr, 
4oU;  end  of  lJfH-iuijlH*r,  ^i07 ;  liegiiiiiiu^  of  Jjluuhj-v,  lil-t. 

Thn  work  outhe  epidemic  of  grii)i>e  in  the  German  army,  1889-90, 
desi^'iiatc's  thr  ports  of  the  Biiltic  as  the  dimr  of  entrance  of  the 
]t]ii^;ui'  Un-  i\\<'  (Icrnian  giirriHoiiH,  and  sliowa  that  the  iut1ueiizas|iroiuI 
very  nipidly  tiu  five  wi?pks)  from  northeast  to  southwest,  to  the  lutist 
distant  pninl.s.  Tho  total  nnriilirrof  iiersoas  affected  in  the  aruiviiud 
iiiLvy  waw  rj/j.'JIht,  (tr  H).'*  pi^-  emit,  to  the  Sixteenth  Army  Coqwi, 
*20  piT  ci-nt.  of  tlie  two  13avjirian  corps;  the  mortjility  was  0.1  i»er 
cent. 

A  ih*tt'niiiniii^;  factor  <>f  tlie  disseminatiou  of  the  epidemic  was  not 
till"  wentlier,  lint  lininan  intercourse,  aud  especially  commerce.  We 
lill  ri'iiirinlu'r  the  "fxpKisivi'"  niipoanLiKV  nf  the  epidemic  iu  uumer- 
iHirt  Im-alitii's  at  tho  h:uii('  tinie.  wliicli  led  to  njimy  false  l>eliefs.  It 
was  hflirvi'il  tliat  tUerv  t-onlil  hardly  Uo  found  a  scale  to  mensare  the 
vi  li)cit\  of  il.s  prn^^ress.  Thus  Cnlliu  reninrked  before  the  Paris 
Acadciuy  iu  tlie  year  1SS*J :  *'Tlie  ^rip]ie  is  independent  of  any  kiml 
i»f  hniu.'iii  int4^rcours('.  U  travels  tlirongh  densely  populated  locali- 
ties a)hl  niiiuljtiloti'il  rcp^ions  with  th<*  same  veliK'ity  as  li^ditaud  air." 
U  is  iiitt  to  he  marvcllt'd  ;it,  that  the  uewsi>apers  of  that  i>eriixl  also 
pulilislti'it  the  most  wondi»rfid  Hi^lits  of  imagination,  that  tho  germs 
of  till'  disfas<»  Wfie  at-riforni,  nr  tliat  they  filled  j^rent  sj«ii'«»s  iu  hiyh 
regions  like  i'osniii'  diwt  to  l»p  pr4'cipilut<'d  from  theiice  <^m  t<i  VjuioiLS 
]Ntrtions  of  llit>  I'artli's  surface  at  the  same  time.  At  present,  we 
know  that  the  paiulfiiiic  is  not  more  (piirkly  disseminated  than  wonld 
Im»  possililt^  liv  iMir  most  rapid  tiii':nis  of  travel,  the  railroatis  aud  the 
ocean  steanwrs.  M  th^  same  lime,  liowover,  we  learn  that  the  pan- 
deunc  of  IMst)  \}{\  trawllod  far  more  raj.iilly  than  that  of  1S30-31; 
another  jnoof  of  (he  fact  that  ita  di3st?ujiualiou  is  linked  to  com- 
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men'ft.     Averyj^ood  prt'seuliitiou  of  tliin  Luh  Inieu  givcD  by  LeicLtou- 
Bteni  ill  the  follDwiug  Uble: 


BIodUi. 

ie*^31. 

iwa-sa 

pjrei 

Moscow - 

Wt.     P(  tersl)iir>r.    Moscow,    Curland, 

Second 

Uusgia 

Livland,  Finiilaiid. 
Berlin,  Paris,    V'ienua,  Kwedt-ii,  Den 

Thini 

St.  Petcraburg 

nmrk, 
London,    IloilamI,    llclghmi.    Balkan 

sUitL's,  NurtL  Aiin'ricn. 
Capttcmti.  Ei^ypi.  Honnluhi,  Mexico, 

Japan,  llung-Kon^:. 
San  FraiU'iHco.    Um  iios  A>nH.   ludiu, 

8ierrn  Ltonc.  Sicily. 
C'liili.     KuriiiTun.    Zaiiziliur,    Uasiitu- 

land,  Tnsniaiiiii. 
Uritiali  llfcliimrmliitKl,  IliirlwHloca. 

Gold  Coast,  Nulal. 

Trini^lud. 

Fourth 

Curlaufi  luiil  Li  viand 

Kiftli 

Warsaw . .    _ . 

Sixth 

Seven  til . . . 
Eighth.     . 
Ninth  .... 

Eastern  Pnifwift  nnd  SUcsi 

The  whole  of  tttTiimny. 

land.  Denmark.  Vienna 
Paris,    Bcl;?itini,   Swedcu. 

land.  Scotland. 
Switzerland 

I .  . . 
Finn- 

Tenth 

Italy 

Iccljind,  Matla^f^fifa''.  CIdna,  Sencqnl. 

KlcvcnDi . . 

Spam,  North  America 

Cashniere,  Kutun  Alps. 

The  dei)endeiice  of  the  Bprend  of  tlio  ei)idpuiir  oti  conmien^p  \h 
mado  very  evident  by  the  fivft  that  the  disoaso  fret|ueutly  Hproud 
more  rapidly  from  a  tradiu^;  reiitre  to  r.-ijiituls  juid  otht^r  i-oiiiiiHMviai 
eitios,  tliJiii  from  the  hitter  to  tho  villjiK<'!^  in  thint"  viriiiiiy.  Tlitis,  it 
hai»i>ei]ed  freciuciitly  that  tho  railroad  towns  were  c^nrlipr  attarkod, 
while  plaopH  having  hut  little  nuauieroe,  for  t*xarn]iIo,  ttiwiiH  mi  Uib 
Rnssian-Oernian  frontier,  nmiiorfms  cniuitry  diHtrictH,  as  in  Tlnir- 
iu^iA*  aiid  tho  Black  Forest  aud  the  Bavarian  Forest,  were  visitnl 
only  at  a  late  period  hy  the  Hconr^'e.  In  htcalititis  Hparwely  Hrtih'il, 
and  in  widely  Heparated  villa^eH,  tlie  inHnfiiwi  frefjucutly  H]>ent  nutre 
time  iu  spreatlin^  thron^li  a  HnuUl  tj-rritniy  tlmn  it  iioedrd  fnr  its 
diHHeminatirm  t<t  all  tiin  chiff  ritit's  of  Enro]K^  and  rven  to  cntss  tin* 
ocean.  In  some  of  the  country  dintru'tH  in  En^dand  tlit*  iidlumza 
coDsnnit'd  fimr  months  (Dfceiuher  to  March)  in  it>i  invasion ;  while 
in  induHtrial  diKtricts  a  few  weeka  cujly  were  net'dfd  for  tin!  saiae 
purpose. 

Wc,  however,  meet  als^i  hern  with  rcinarkahln  diflVrrnccs,  as  is 
the  t'aHe  in  all  e])idemicH.  Inliueuwi  In'inK  pri'cinijji^tilly  a  disease  of 
the  renpiratory  or^'ans,  it  is  easy  to  understand  tluit  external  far- 
tors,  such  as  tlie  weather,  etc.,  will  favor  or  retard  itm  dissemination. 
This  is  esperially  Itrtuij^ht  to  our  notii'e  wheti  we  ri'ail  of  the  exce]t- 
tious  to  the  general  rule  of  tlm  raijidity  of  dissemination  of  the  dis- 
ease. TluiH  it  is  said,  for  exanijde,  that  in  the  district  of  Brsidwell, 
which  has  little  commerce  and  cousists  of  widely  separated  farm- 
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houses,  a  very  rapid  diBsemiuatioii  took  place,  whereas  elsewhere  is 
Kughvuil  itH  jirogrertswiiH  reuiurkably  hIow.  After  London  hml  lieen 
infected  on  Decembor  llth,  tho  cities  of  Birmiugham,  Manchestor, 
Glasgow,  Slif*(lield»  LivnrpcMiI,  and  Edinburgh  were  not  invadeil  until 
the  end  of  DeeemW^r  or  the  l>eginiiing  of  January. 

Tiiei*e  aro  a  few  localitiefl  which  entirely  cscajxid  a  viHitation. 
Tliese  were  the  IhIo  of  Man,  liio  Went  Indiew,  tlm  Bahamaa,  Grenada, 
St.  Lucia,  British  Honduras,  British  New  Guiucji,  and  tho  Sey- 
chelles. Tho  inHuouco  of  commerce  was  well  sliuwn  iu  a  few  in- 
HtiiiiceH,  in  wliich  inthionz:^  occurred  only  late,  ItecaiiHe  up  to  tlmt 
time  there  had  boen  an  entiro  iut^^rruittiouof  commercial  intercouiw. 
The  inland  of  Borkuni  had  no  intercourse  with  tho  mainland  from 
Ohristnms  to  January  5tli  on  account  of  tho  intense  cohl.  On  thia 
dat<-*  thf!  iirst  ptusscuger  l>oat  arri>'ed,  and  four  days  later  the  disease 
broke  out.  Vladivostok  and  the  Island  of  SuKlialion  were  only  in- 
vaded in  the  Hpring  of  IS(K),  after  eoniinuiiication  by  bout  hud  again 
been  opened.  In  some  vilhtgi'S  on  tiie  Wener,  whicli  had  l>een  cut  off 
from  uU  eimutuuiication  for  weeks  by  a  flood,  the  ilisease  did  noi 
make  its  aitjieurauce  until  coniniuuieation  avjih  opened  again.  The 
sjiread  of  iulluenza  by  bounds  and  leaps  is  als<>  probably  duo  to  tlie 
irrc^ul:irity  of  iutnrcoui-sp.  Tims,  it  is  certixiuly  curious  that  Pjiris 
and  Loudon  were  earlier  visiUxl  by  tho  jdagiio  co^jiing  from  BussIa 
than  mjLuy  rities  of  Germany.  In  Boston  and  stmie  other  North 
American  oitifs  tho  disease  api)eared  earlier,  or  at  least  as  earlr 
as  in  England.  It  sooms  to  luive  visittnl  Boston  Ijcfore  New  York. 
For  this  reasou  some  authors  point  out  that  North  AmericA  wiis 
prnbjil>ly  inft-eted  l>y  w;iy  of  Siberia,  from  the  west  therefore.  This 
probabilit\  is  alsn  borne  out  by  the  fact  that  cases  of  tho  disease  had 
already  *>eeurred  rui  a  steamer  wliifli  was  under  way  from  Jajuin  to 
San  Franrisco,  in  thi>  bo^^innin;;  of  Dneember,  Romarkable  jis  thefit* 
leaj)S  are,  t]i<*y  do  nut  prove  that  there  is  no  hiw  of  ilisaomiimtioii, 
and  are  not  iuexpliealih'. 

PLiecs  l\iiig  ;dnii)^  largf  rommercial  routes  were  always  first  ai- 
taek+'d,  and  after  thnn  tlie  [»juts  having  iitth^  business.  We  mustu<»t 
forget  herti  that  tln^  loealities  having  coiwlant  intercourse  with  the 
outsido  world  in  nil  ))rob;i,bili1  v  reported  tlie  t^rst  cjises  of  the  disease 
with  greater  lU'nmptnesH.  It  is  also  likely  that  the  first  cases  oocat- 
ring  in  such  jtlaces  where  a  plivsiciau  was  near  at  haud  were  more 
easily  rer'rjgTii/.ed. 

All  tho  faets  point  in  the  direetinn  that  commerce  exerts  an  impor- 
tant influence  in  tlio  dlHsemination  of  this  disease,  but  the  qnestioD 
remains  whether  other  influences  are  also  at  work, 
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Local  EproEMics. 

In  reviewiug  tLe  literature  of  former  periotls  aucl  in  our  mtxlern 
oli8ervatii)i*rt,  wo  frwjiieutly  met^t  with  reports  of  Htriftl.v  local  eiii- 
demu'.s  of  iulluenza,  conliued  to  one  citv,  to  firtTUinHtTil>eil  portians 
of  a  city,  or  «ven  to  certain  Louses  in  oue  or  several  iliiferent  dis- 
trittis.  TliiH  is  nHtiinilly  of  ^^reut  iutt^rPKt  from  iiKiny  poiiitM  of  view, 
and  we  are  confroiit^^tl  at  out-e  witlt  tlui  iiii|iortaiit  iiucHtiiui  wLether 
this  pandemic  scourge  of  iufiuenza,  as  it  oocuned  in  IW.I-iH),  coidd 
bi*  caused  by  the  sjuiie  liacilluH  an  tlit'so  strictly  lottidizfJ  <)r  Imuse 
epidemics  or  endemics. 

Since  the  discovery  of  Pft^iJTer's  haoillus  we  ou^ht  to  \h\  n\iW  to 
decide  tliis  qtiestiou  absolutely  and  without  difliculty.  Rut  us  a 
matter  i>f  fact  we  find  that  bacteriological  exaniinntions  are  in  many 
of  these  cases  iie^^lccteil,  hikI  wb  possess  [lositivo  e\i(lenct%  tliorefore, 
in  tmly  a  few  instanceK.  The  smaller  opidf  inirs  of  IS^Kl-JU  wnro  cor- 
tainly  of  the  samo  natnri>  jis  the  ^roat  e[iidrnjkr  nf  ISSD-'.HI^  {i»r  this 
has  been  demonstratetl  both  clinically  and  Uict^'riohtgifally.  That  it 
did  not  afjnin  incn^jisn  to  such  a  paml*nnic  may  luivo  Imhmi  duo  to  the 
fru't  that  th*-  soil  was  not  favundjh^  the  greater  niuubrr  of  pHOI^](^  at 
leiist,  still  retniniIl^  a  rortain  de^'ree  of  immunity.  I  am  inclim'd  tu 
a4X'ept  the  view  of  Lnichtfr'nsbTti,  tliat  there  exists  a  pandemic  influ- 
enza caused  by  Pfeitt'er's  bacillus  and  uIho  ilu  o[iidfniici)-i-ndi'mie  in- 
fluenza of  identical  nature  which  deveh)ps  after  the  pandemic  iufee- 
ti<m  has  run  its  course,  lieinR  cansod  by  the  j^ernis  h-ft  by  the  latter. 
This  idea  is  furthermore  con'oborated  by  the  exjilanation  whieh  I 
have  j^iveu  below  of  chronic  intlueuzji,  namely,  the  extraordinarily 
long  i)eri<Kl  during  which  th*i  intlueiiy-i  bat-illi  nuiy  exist  in  thi^  seere- 
tious  of  the  patient. 

TLe  occun-euce  of  various  frirnis  of  caUirrhal  f*'ver,  whieli  are  (ffteu 
calle<l  grippR  or  influenzji  by  physicians  and  laymen,  is  something 
altogether  different.  Sporadic  caHOs  of  coryza  and  bronchial  i-a(arrh 
should  never  l>6  mistiikeu  ft>r  inHuenza,  altliough  thi*  Hymptoms  of 
influenza  may  here  b«  imitated  in  an  4'xi|uisito  maimer.  I  have  ex- 
amined a  whole  series  of  such  cases,  but  h;ive  never  been  abln  in  ji 
single  instance  to  demonstrate  PfeilTcrV  inlhien/ji  bacillus.  It  is  very 
imporbuit,  therefore,  that  we  should  stiictly  nejjarate  these- cases  of 
p»eudo-intiuenza  in  their  etiological  relations  from  true  induenza. 

Etiology. 

That   induBUza  is  a  cont^giims  disea.se  there  is  no  dnidit,  and  it 
can  tlierefore  be  spreail  only  by  luimau  intercouiHe.     The  t'xampi*\H 
Vol.  XV.— 4 
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ill  wliich  it8  dissezninatinn  has  taken  place  solelv  throo^li  coutad 
with  other  paticDta  are  luouy.  It  is.  however,  ahK>  |KJ88ible  that  ita 
diHHeiiiinaticm  may  take  place  br  seemiugly  healthy  i>ersc>ns,  for  the 
rcaaon  that  a  person  may  have  the  symptoms  of  ouly  a  slight  catarrh, 
aud  yet  be  sufferiug  from  iniiueDza,  aud  because,  ou  the  other  haod, 
one  may  l>e  still  the  carrier  uf  iiifiaeiiza  bacilli  a  loug  time  after  he  has 
apparently  recttvered. 

()[)]H>sed  to  the  assumption  that  inBuenza  is  contagious,  many  still 
hold  to  tlio  luiasnwttio  theory  of  Hh  natxire;  ami  a  third  school  avoids 
many  difficulties  by  the  conception  that  it  is  a  miasmatico-conta^ous 
diseji-se.  The  theory  of  a  miasm  is,  of  c<>urse,  basetl  on  the  pr^suini^- 
tiiHi  tliat  tli<'  iiifjH't ions  genu  has  an  e<-togeuous  existence.  Thf*  stmliw 
of  tho  liaiillitrt  of  intiui*n;^i  make  this  to  a  hi^b  degree  improlmblo, 
and  the  manner  of  ilissemination  of  the  disease  seems  to  me  o[)])08ed 
tn  th*>  frict  that  niirismatic  infet-tiou  is  upcessary.  Nevei-theless,  we 
aumuL  probably  druy  that  when  inllueiiza  first  attiickod  man  the  germ  ■ 
ihuhI  liave  l>*^pn  of  a  iiiijtHmatic  nature.  On  this  (]uestii>n  there  hare  | 
l»e*'n  ext^insiviMlittpronces  of  opinion;  but  many  antliorn,  writing diir- 
\u^  thu  hfij'lit  of  tilt!  jjftndeniiL',  have  defeiTcd  discussion  of  the  <iues- 
tion  to  a  later  jieriod,  holilini;  that  a  decision  could  bo  arrived  at  oulv 
aflcr  tin-  bufillus  of  inthu^nai  !i:i<l  Ite^n  is(>labHl  and  its  chararter- 
iHticM  lirid  iM'cn  demonstrated;  anil  now,  after  we  have  discovered  the  . 
biu-illuH  of  iiitlufn/a,  theojiiniLfu  a^nui  tinds  expression  that  weoughl  | 
ti»  rrlurn  1o  the  practical  stiuly  t)f  the  pandeinic.  Snnio  authors,  iis 
ue  iiMve  .said,  are  bi'Iievcrs  in  a  miasm,  4ttliers  are  conta^ionists,  ami 
a  third  ^;l■oul^  leans  to  the  theory  of  the  miasmatico-conta^iious  natun* 
of  the  (liseasr.  In  the  hitter  method  of  tnfectinn  there  is  tstill  aiKttlier 
snl«livisi<>H  niaile,  acL'ttnlin^  iis  the  j^erms  are  believed  to  prodaco 
llitir  ellVrt  ehietly  by  direct  tninsmission  (coutaj<ion),  or  to  act  as  a 
riiiasinatii-  |uiison.  We  shall  do  well  in  Htiiilyiii^^'  the  mode  of  ilissenii- 
nalinii,  ill  i\]i-  rnllnuin^  pai^'i's,  to  leave  aside  the  old  den<»niinatious, 
and  {"  idvrstivrab'  more  carefully  tlie  niHUuer  iu  which  the  i;enus  of 
iiillaen/ji  rtMidni"t  tliriiiselves  iis  regards  their  ento^euous-ectoj^euoiw 
exirtiriice. 

Il>  the  rvpressi.iii  mJasTn  we  mean  tlie  existence  and  ]tropa|^ation 
of  111!'  ^erin  outsiile  of  tln^   huiiian   body.      In  the  strictest  sense,  ft 
miasm  r-.m   pass  into  u  human  Ijeinj^  only  from  its  place  of  uIm; 
eai-h  ^rerm  whii-h  iviuses  a  dinease  nmst  have  obbiined  its  infi 
(|UJilifies   oiiUiile   of   the   body  ^properly  H]ieaVini^,  innst   have 
orij^inateil    Ihcir   also.     If  \vp   jidbere  to   this  detinition  of  the  mif- 
itmlie  finisini,  il  ajijiearH  ver\  eviihiit  tfiat  a  dissemination  f>f  infl 
en/a   could   oiil\  i'xreitlioiially  have  taken  phu'e  in  this   manner. 
pnMjf  uf  I  III*  (henry  of  cuntagion,  that  is  t*!  say,  of  the  carrying  of 
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maierioH  rnnrbi  by  huriuLii  lieiiiiL^H  from  out;^  ItK'ality  to  anotliier,  wb 
have  an  uviTwlit^lmin^;  uumlM^r  of  exmiiiiles.  Some  of  thene  will  be 
Eueutioued  ttelnw. 

Tlie  H]>reHil  of  the  disease  hy  meauH  of  iuauimat^  objiKits  ih  ox- 
tremely  difficult  to  prove,  as  in  also  tlie  iJienry  tliat  liealtby  iuiliviJ- 
iiaLs  who  have  como  iu  contact  with  iuHueuzu  jiatieiitH  may  carry  tlie 
coutagion.  For  tlm  hitttr  we  mi^Lt  cito,  (us  an  o>:am[)le,  that  a  |»hy- 
»ii.>iau  iii  SiK'hHenbiir^  if*  naiil  to  havf>  iiitrfH.luml  iiirivipiiza  iuU^  the 
prison.  Ho  bcgau  troatiuj;  a  patient  KutferiuK  with  intluenxa  at  an- 
other phu'e,  on  Det-i^uxlier  I'.'tb,  ami  on  L>ei'i'ml)er  'iOtli  ami  24th  itiaile 
his  uieilit^al  roiiutln  in  the  institution.  On  Dereml>er  '2(Uli  the  tirst 
syrniitorua  of  the  diseane  wore  (observed  in  a  few  prisoners.  In  sni»- 
port  *»f  the  theory  of  infection  liy  imiuimat*^  objec^ts,  an  example 
tK'L-urriuj;  in  the  French  navy  uniy  Ih*  mentioned.  An  officer  of  the 
ship  Ln  iireta^jnCf  which  was  nnohorod  iu  Decenilh-r,  IHSU,  in  the 
harlMu*  at  Brest,  l>ei-aiue  ill  at  his  home  in  Brest  on  Dtnenibi'r  Iltb, 
three  days,  it  is  said,  after  the  arrival  of  a  number  of  pat'kaj^es  from 
Paris,  whicli  wore  first  unpaekcd  by  the  oftict^r.  These  parka^;es  thou 
cjirried  the  disfiLHfi  to  his  shifj,  while  the  vessels  Hftnfn  and  JtiNfrrfif::, 
which  were  auelHn*ed  hesid*^  this  vessel,  are  said  to  liavo  cHi-aped  the 
infection. 

Another  case  of  infection  by  the  living;  is  fiirDisht^d  i]i  tlu*  ]iist<iry 
of  the  invjLsion  of  tho  stiititm  at  thh  Ht.  (lotliiird  has[fir<'.  The 
watchman  who  was  employetl  at  this  bftspico  during  tho  winter  had 
l>een  to  Aiinlc*  where  iuliuenzit  extensively  ra^^fd,  and  after  a  visit  of 
some  dnration  returned  from  here  to  t]!e  hospice.  During  tlie  immtli 
of  January  not  a  |>ersou  ascended  tlu^  nimuitaiu,  except  this  wutcli- 
luau ;  he  remrdued  perfectly  well  himself,  Imt  the  otlier  watclimau, 
who  had  never  j^iine  down  t<»  the  valley  at  all,  became  ill  with  in- 
fluenza. In  this  case  the  infection  seemed  to  have  been  carried  in 
the  clotllin^^  Baumler  says  that  the  first  cxse  ttf  disease  in  Biush* 
Ofeurred  iu  a  i>erson  wlio  had  been  engaged  in  unpat-kin^;  a  bale  of 
ujerchaudise,  which  had  recently  arrived  from  the  (greatly  infected 
Miigiizin  du  TjouvrH  in  Paris. 

The  iitrnUttiofi  jifrunh)t  influenza  could  in  these  and  a  few  nther  in- 
stances be  t|uite  definitely  determined.  In  tho  German  I'nileetive  iu- 
vesti>iation  report  houih  cases  are  TBCordeil  in  which  the  disease  orij^- 
inated  in  a  family  in  cousefpience  of  a  definite  imjjortation,  and  in  a 
numbtirof  instances  phyaiciaus  were  able  to  deterndiic  in  their  own 
perstuis  how  many  days  after  they  liad  visited  their  first  and  only 
ease  of  intluenza  they  themselven  were  attacked.  Based  rui  these  r»l>- 
servations,  the  ]teri(xl  of  incubation  waw  ileclare^l  to  U' from  two  to 
six  days  in  length.     Very  rarely  it  was  as  brief  jlh  one  or  two  days. 
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One  rppoi'ter  Iwlieved  tliafc  tlif*  in(!iil>ation  i>erif)(l  mi^lit  ho  nnly  Lalf 
a  diiv,  as  he  wiis  shickeu  with  intiueuza  ou  the  ui^^ht  fnllnwiug  Lis  \Tsit 
to  the  th-wt  iiifliieuzii  i»itieiit.  It  is  (|uite  possible,  however,  tliiit  be 
hail  j^reviouHly  l)e<?u  fxpoKeJ  to  coutii^imi  without  Vieiui^  aware  of  it 
The  Joiipost  i^oriod  tliut  Jias  inwitively  l>een  Uott'^nniuGd  18  seventeen 
days. 

Pai]l  Jj.  FriedricL  rei>oits  numerous  casea  in  wliioh  the  oritdn 
of  the  p]>idoiijio  wiui  clearly  dtteniiiiied  by  accurat^^  o1)ctervatioim. 
Thus,  tlm  iiiliabihiutH  cff  lUwpnher^,  in  the  district  of  HHili^enlipil 
(Koin'xsbeiv),  wore  iudi'liti^i  for  their  epidemic  to  a  eailor  returning 
from  Daut/.ic.  In  Lubei'k.  the  Hrat  case  was  with  certainty  tratvil 
t<>  the  piirter  of  a  ]nite].  wlm  liad  l>eeu  in  ehise  eomninnication  with 
various  piitnnis  of  tli*^  house;  Ids  illueas  was  followed  within  a  fev 
days  h\  that  of  ten  of  the  servunta.  In  Hadersielieu  (Sleswick), 
a  Swedish  sh'niin^r  IiJiibn^r  frf>ni  Dantzie  l)nm^jht  the  tii*st  (>atieut6, 
from  wlmm  the  phl^'up  rajadly  spread.  In  two  of  the  difitrict^  of 
Silesia  two  persons  arrivtiij^  from  Hjimburj;  wern  the  proven  carriere 
of  tlie  discjise  ^'enji.  In  Kirstrup,  a  soldier  on  furlough  arriv^ 
from  Flfnslau>;  un  tin-  2(Hh  of  Iii-coajlior,  and  Invame  ill  on  tlie!22d; 
Ills  ilhietis  w;ih  folloi.M^il  ou  the  l^Hd  by  thai  of  hin  mother,  who  vm 
the  Krst  one  in  th**  vilhifre  to  have  inHurn/.i,  ami  on  the  sante  dft) 
liirt  fatliir  idso  siekeufd.  Tht*  first  ease  in  JSilesia  was  that  of  a  stn- 
ilent  who  had  arrived  from  Kiel,  which  was  already  iufe^'ted,  ou  tie 
latli  of  l>i'reinlii-r:  the  second  was  also  that  of  a  student,  who  Lwl 
nri'ived  on  tin*  17th  of  December  froiit  Leipsic,  where  the  ilisease  hail 
already  apjirinvd. 

In  iStrasbiiiir^'  a  lady,  wh.  hail  roiiie  frniu  Paris,  wjis  t;iliPU  ill 
in  a  hiitil;  a  seiv;*iit  in  tlits  iiousi- was  (he  first  person  to  have  iu- 
tlnenza  in  l]i«'rit\.  In  lim  villige  of  Kllierfidorf  a  recmit  ahHent  on 
leaM-.  in  ^\ltr/.Itaeh  a  pjjarmaei.st  \\hn  had  come  from  Erlant;eu, 
in  51uhllt*'r^^  a  man  fvr»m  the  neighbiulnMKl  of  Ciem,  which  had  bet-u 
iufci'tcd  for  two  weeks,  wore  ascertained  with  c^rtaintv  to  be  tlw 
lirst  ea-ses  of  this  *lis*'ase  ami  llii'  sotirers  <>f  further  infe<'taon.  In 
Lucka  tin'  Hrst  patient  suflVrin^;  from  inllueuza  was  a  traveller 
from  Ilerliu;  after  him  the  familv  of  the  hotel-keeper  with  wLtini 
he  lodp'd  became  ill,  and  "iily  aftir  this  were  ca»e«  of  in6uen£t 
notieeil  in  the  villap-.  In  Zeuhnroda  a  merchant  sick  with  in 
fluenxa  arrivetl  ou  the  20th  of  Decemlter  from  Berlin;  the  first  ai» 
in  the  villavre  appeared  in  his  family,  and  after  that  other  jiersi 
were  attackt^d  in  the  villap'.  In  Mfisenheini  (.Colileutx)  hot  * 
house,  situated  on  a  farm  wiiere  there  lived  only  a  few  families  i^ 
isolated  houses,  tit  whieh  a  soldier  returning'  home  from  his 
brt>u>;ht  the  disease,  was  visited  by  iutlueuzu;  all  the  niezubofl^ 
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the  family  m  this  hoase  became  iU,   the  other  houses   remaiiiiu^; 
free. 

In  the  goveriuueiit^il  tliHtrict  of  Fniukfort  the  [liBeas©  made  its 
aitpeamiice  Himnlt;ineou»ly  id  tiio  familios  t>f  two  hir^e  hinded  piij- 
l^rietors,  who  lived  unlen  apart  iu  the  einiiitrv,  but  who  had  Im)Hi  Vmh'ii 
iu  Berliu  about  tlm  saiiie  time,  and  Lad  come  into  conta<'t  with  jjer- 
sons  Rufferin^  from  iuflnenza.  The  memberH  of  a  faiinly,  living  alto- 
gether sechided  in  the  country  neiir  Kuui^sl_^er^^^  U'rittue  ill  inunedi- 
ately  after  the  arrival  of  a  fjtiest  from  the  infected  city  of  Ki'iuigsborg. 

In  Enbiugheim  (Baden)  a  mendwnit,  wlio  ji  fmv  diivH  j>rovi<msly  bad 
beeu  on  business  in  Slannheim  wln^re  i]w  iulhit»nza  nh'pady  ]>revailfd, 
became  ill  with  tlio  disease  on  the  *23d  of  December;  ou  the  *24th  of 
Deceml»er  his  wife  juid  two  chihlreD  liocanio  ill— tliosr  tliren  iiaticntH 
were  the  first  cases  in  Enbiu^dif  ini ;  aft*'r  this  the  iiiiiueii>;rL  Hi)rt!ad 
over  thf^  wliole  village  within  a  few  days. 

The  son  of  a  tenant  iu  tlio  neii^hborhood  of  Boxlx-ru  (linden)  was 
taken  witli  inUuHuxa  in  IIih  j^arristMJ  ni  AVihvJuiry,  and  i-aum  bnint^  (»n 
leave  of  absence;  two  days  later  all  theme]ul>ersof  iiirt  fftuiily  liecanie 
ill  with  infiunuza  in  shfirt  successifm;  the  farm  itsnif  and  tlin  cntiro 
neighborhood  Inul  u\t  to  that  time  remained  free  from  thr  diHeiuse. 

The  first  patient  in  Ettlin>;ea  was  an  elderly  gentleman,  wlu»,  after 
retnmin^'  fn>ni  Borlin  four  days  previously,  whon''  lie  had  spent  foin' 
dn\s,  ha*!  been  sfrirken  liy  the  diseiise  on  the  lltli  of  Deeeiiibei". 
Three  days  later  his  daughter,  who  had  nursed  liirn,  Ijecame  ill,  and 
throe  days  after  this  second  illnesH  the  female  si'rvant  of  tbe  lnuise. 
The  latter  was  taken  to  tlie  bospibd,  and  was  ptaued  iu  >\  ward  where 
another  girl  lay,  who  wjis  suffering  from  s^mie  slight  snrgi4*al  afi'ec- 
tion.  This  other  girl  l>ecame  ill  on  the  third  day  fulbjwing  the  reiep- 
tioii  of  tliH  ftatient  having  the  inlluenxa,  wiUi  undoubted  s.\  ui(itoius  uf 
this  diseane. 

A  domain  lying  in  tlie  district  of  Saarburg,  aside  from  the  main 
routes  cjf  travel  and  many  kiliniietres  distiLut  from  unv  town,  ii,ud 
whose  iuhabiljints  luid  but  sli^lit  intercoui'se  with  the  neighborliood, 
remained  altogether  free  frtmi  the  disease  during  the  true  iuHueiiza 
epidemic.  In  the  middh^  tff  Feln-uary,  when  the  [)lague  had  nearly 
died  out  in  that  part  of  the  world,  a  serwint  fn^ra  a  mountain  village 
iu  wliich  the  intiuen^a  was  still  raging  arrived  at  the  domain.  This 
man  Iwt-ame  ill  on  th«  day  folh»wiug  his  arrival,  and  foui*  days  later 
four  other  servants  who  lived  together  witli  tho  patient  in  the  same 
houHe  were  attacked. 

Quite  noteworthy  are  also  a  fpw  expfrien^'es  gilhered  in  llie  gar- 
riHou  towns  of  the  (Ternia!i  army.  For  the  conditions  nf  inten'ruirse 
conld  be  much  more  closely  observed  ami  tn^'  thc«troops  than  is  as  a  rule 
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possible  ftinnnK  the  civil  populatitju.  In  the  Eighth  Coinpau.v  of  the 
137tli  Rej^'imeut  which  had  its  lit'adqiiarters  iD  one  of  the  fortifiaitioM 
of  Stra-sViniirj^,  tht^  tirnt  cane  (»f  iiiilutmza  was  roi>orted  ou  Jauuiiry  4Ui, 
lyUO,  whilo  tlio  other  couiiumieH  of  tlie  ImttiiUtiu,  whicli  wjih  in  giirri- 
Hon  iu  8tmHlK>uix  itself,  had  already  been  visited  by  the  disease  on 
tlie  24tli  ivnd  ^Hth  of  Dt>coinlM»r,  1889.  Tliat  Hi-st  cast*  iu  the  fort  wns 
in  thu  perHiin  of  thn  orderly  Hergenut  of  the  fonijDiMy,  who  daily  vis- 
ited the  city  for  the  imrjioHe  of  diatributiu^  the  i)arolc,  and  who  luul 
hatl  iut4?rcoursn  with  iiirtupiiwi  }trttientrt.  From  tluH  time  the  epi- 
ilcniic  sprt'iid  thmiij^hnut  the  fort.  An  artilleryman  of  thu  13th  Iwit- 
tjilion  rw^eived  a  pasH  to  Tiihin>^rn,  and  there  \isited  itdations  who 
wen.i  sntferin^;  fnnit  iririiuMiZii ;  on  his  return  he  nu't  a  ronirn<le  of  Lis 
batliiliou.  ISoth  of  thi'wc  wiM'e  tlie  lirst  ones  of  tljc  liattaliun  who  werp 
taknn  ill  with  the  inflneuza;  a  thinl  C4i.se  followed  iu  the  barrack  nf 
tho  soldier  first  infcfted.  On  the  followin^j  day  tliero  (M-cniTod  thir- 
t**('n  c(LH«'s  of  illnosH  iu  the  already  iufcrtfd  luirrack^  and  throe  in  the 
ntoin  which  had  been  first  infwted.  A  cavalry  ca]>taiu  of  the  ^arriHuD 
at  PfLsewalk  returned  linino  from  iH-rlin  HurtVrinK^viMi  influenyji;  notb- 
iuK  wan  kuuwii  nf  iiiHueii/JL  in  the  villaj^o  at  that  time.  After  tbt* 
captain  the  chief  sttiiT  physiciau,  who  had  l>een  treating;  Lim,  became 
ill,  jind  tlu'ii  Ihe  sergeant  i»f  i-avalry  of  the  sipnulnm,  whose  presence 
the  rnjitniu  nf  ln>rse  had  L'cimiuaiuled.  Next  the  wife  and  rhildof  th^ 
chief  phy.siciau  of  statT,  anda  ^jeidleman  with  whom  the  latter  hmlrelu- 
tiouH,  were  attacked.  Fnnu  this  time  the  epitlemic  l>ecanie  nniverwd. 
Many  iiistam-es  have  beeu  reported,  however,  in  wliicli  the  en- 
deuce  of  direct  c()utaj;iou  is  wautinj.;.  The  traditions  of  former  epi- 
demicH  alsn  are  that  inHuen/Ji  was  charaeteri?:ed  eHi>ecially  by  the 
ra]iid  sjireud  from  one  ei>nntry  to  jtnothe]-,  and  by  the  snddeu  ajn 
]>earau('e  of  the  disease  iu  isolated  phu'es.  This  lielief  wjls  stwmiu^ly 
Ktre»i|^tliened  in  the  ^,n'eat  ejiidemic  of  lHWl>-",K>j  aH  the  sudden  »p- 
I>ear.'inee  at  is*jlated  s]»ots  was  so  striking  that  it  wan  thoii^:ht  the 
j^enns  of  the  disease  luid  suddenly  descended  like  a  chnid  out  of 
till*  hii^her  fiir  strata.  When  it  was  known  that  a  number  t.f  cases 
of  iuHnenza  had  limkeu  out  iu  oiu'  filju-e  cir  another,  autl  rttiier  nl- 
la^cH  which  were  closely  situated  luar  by  liad  been  Rpiiretl,  the 
impression  wjis  ])r<»du<'ed  that  the  ^erms  of  the  disease  had  fallen 
to  the  earth  in  |f»eal  shnwers,  as  it  were.  Whrn,  however,  we  an- 
alyze more  carefully  the  he^'iiiniuK  of  the  imlividual  vastm  ni  i\\- 
DPSs,  we  are  couvinced  that  the  disease  was  introduced  in  every  in- 
stance by  huuiau  Iwiii^ts  eouiin^  fnprn  an  infect^'il  locality.  When 
once  the  disease  was  introduced  in  a  place  it  often  spread  with 
prerd  rapidity.  Init  a  liuhtnin^r-like  diffusion,  such  as  is  often  de- 
scribed, has  in  realk^  never  been  observed.     The  aj)pejirance  of  the 
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epidemic  almost  at  the  same  mnment  among  a  rast  uunilK^r  of  iubabi- 
tikuts  of  a  city  can  only  Ik?  eiplaiued  by  tho  fact  tiiat  there  wpit*  mauy 
single  foci  and  that  the  infection  Hpread  from  eacli  of  theso  many 
centres  simultaneously.  This  mode  of  dirtsoiuinatirui  was  mt^utioued 
AH  probable  in  the  ulder  Euj^lish  literature,  and  it  Juw  also  been 
demonstrated  positively  iu  the  recent  epidemic. 

Baumler  narrates  how  the  disease  was  introduced  into  the  inu  on 
the  FeMierjj;  in  the  Bhu'k  Forest  (fnur  tiiniiHaiid  one  Iimidred  and 
fifty  feet  alxtve  the  sen).  The  inn-keeper  had  uiijuired  the  disease 
himself  in  Fn-ibur^  and  brou^dit  it  iiome  with  him.  Thi^n  his  sister, 
who  was  uursin^^  him,  siekeiu^d  ;  theu  tliB  servaJit  j^irl,  who  unrseil  the 
latter;  the  male  servants  working  in  the  open  air  ami  the  rest  of 
the  hiaisehulil,  who  were  kept  away  from  tho  wick-room  purpuHcly, 
escaped. 

Tliere  are  also  many  very  instructive  examples  of  the  iniportatiim 
of  iutlueuKJi  into  prisons.  Kirn  statics  that  in  the  sbile  prisnn  at 
Freiburg,  of  three  hundred  and  ten  prisoiiei-s  in  cells,  tLirt>  per  <*eut. 
became  ill ;  of  those  working  together  in  the  general  work-rooms  luid 
in  the  hospitnl  fifty  |>er  cent. ;  of  the  servants  whu  in  part  lived  in  the 
city,  seventy  per  cent. 

Dr.  V'anselfiw,  in  his  reports  on  the  fpTnale  prison  at  ('ah)gne,  says 
that  the  first  case  was  tliat  of  a  female  watclier  who  luid  spent  two 
days  away  from  the  ]iriH4>u.  Her  ussistaiit  Iwcame  ill  two  d;n  s  hiler, 
and  the  ejiitlemie  then  raj)itl!y  increased  in  the  pris<m.  Tn  the  insane 
asylum  at  Erlangen  there  <x*furred  for  the  tirst  eighteen  davH  eases  nf 
the  disease  only  among  tlie  statl'  who  hjid  come  in  contact  with  tlie 
outer  world,  but  aftenvarils  cases  of  the  disease  were  also  fibserved 
among  the  patitrntM. 

Here,  therefore,  we  see  that  among  the  inmates  of  doseil  institu- 
tions, thi>se  were  attacked  fii^st  who  were  in  conjannnc-iticni  with  the 
outer  wf>rld.  In  monasteries  this  is  particuhirly  nutict-able;  those 
which  were  strictly  isolated  from  the  (niter  world  escaju'd  the  pest 
even  in  the  midst  of  an  infe<'ted  city.  In  Ijiiocrt  Pio  Triviih'ii>  in 
Milan,  containing  four  hundre»l  and  eighty  imnates,  tbi-rr  wt-rr  onl.\ 
four  cjises  of  the  disease;  on  the  other  hand,  eight  cases  iM'cnrred 
among  the  thirty  servants.  Alancisi  wTites  of  the  t«jadeiiiic  of  17IIK 
that  the  houses  and  the  jirisons  of  the  impusitiou  were  spareil  by  (he 
intlnenza. 

In  the  last  epidemic  the  fact  was  jjositively  determined  tluit  iiiHii- 
euza  broke  out  on  veaaels  only  after  it  had  been  imported  fiom  tiie 
land.  On  lx>ard  of  the  Sf,  Genttnia,  a  ]i;issBnger  wiio  ernltfirked  at 
Sautander  brought  the  disease  with  him,  which  thm  spread  to  more 
than  one  hundreil  and  fifty-four  passengers  and  fort\-rteven  sailors. 
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KlfiH  Liurotli  reconlH  tbnt  tho  epidemic  originated  in  tlie  middle 
iif  NtivimilH^r,  IHHS*,  ni  Htijrklmlm,  nml  spreml  from  there  first  t») 
()liu*4iH  wliirli  urn  t'onin^cti^il  witli  it  l»v  vftilruad.  Ou  Deo^mber  30tli, 
tli«  («pi4l(*iuir  lijul  viHit«'4  1(1M  unt  <tl  1*2^)  placoH  havioK  railmnds,  Ibat 
iH  Hi  ]Mir  vtmi.,  lint  tJiilv  47  of  IH  ])1ik*i'H  witJiout  milroailH,  th»4  is,  50 
pt*r  rent.  Tlio  plii^^uo  vinitt'il  LjiphiiKl  much  later,  and  it  neTerad- 
vuimmmI  iiHiro  rn,piill>  than  tbo  uteaiii)  of  interiMjurso  {>ermitted  man  to 
travel. 

It  Itnil  licnu  intnidiiHly  ar^jupd  iu  favor  of  the  miaamatic  natniv 
III  iiilliu'ii/)i  that  |M>r»4HJs  Un-amo  ill  under  sueb  circniustauceci  m 
rti'iMiiiiifilv  iiiaili^  iUriH-t  foMta^;i()ii  iriijKiHHilde.  Ah  a  prominent  ex- 
am pin  I  if  111  in  kiiiii,  nil  ofrurnMicv  whirli  took  ]Aiu:e  ou  April  3d,  1833, 
iM  rnrorilpil.  'riit*  iut1utni/.a  was  iii^in^  in  Devoiuibire,  and  while  tbe 
riii^nic  Sfuff  w.'iM  iit':ir  !1um  (MKUst,  it  wius  driven  bark  by  u  wind  ;  within 
lialt  ah  lioiir,  it  in  said  fi)rty,  after  two  honra  sixty,  and  ttn  the  follow- 
\nu  day  nm*  hundred  tuul  sixty  ra«08  of  wiokuoss  ocvnrrcd  amoug  the 
Hailiu'H.  1't'oof  iH  \s anting  tliat  there  eonld  not  have  Ih^u  Home 
foniiniiuioatiou  previously  with  the  hind,  for  example,  through  tLfl 
pilot. 

!iip]»erK»M*  endoavorH  to  prove  the  |H>s.sibility  of  erto^enourt  growth 
i>r  Ukp  inlhien/ji  >;erui  indiret'tly,  a  inethoil  which  iH  by  uo  meaU8  s<^» 
eoiiviiit'in^  a**  the  diixvt  olwen'ation  made  nse  of  for  proving  con- 
(a^;ioii.  lie  la_\ s  meat  value  on  tin*  ol*servatiou  timt  the  number  <if 
tlioHi*  attai'ked  l»y  the  diwase.  if  tlds  h;w  Inn'ome  very  larj^e  8(Mm  iifter 
the  oulbit>nk  of  tht«  epidemie,  dties  not  iueretise  Bteatlily,  nor  is  it  eveo 
iiiaiiitained  for  mii\  len>;th  cf  time  al  the  same  hei^^ht.  Ripj»erf<^r 
eiitplov  ed  fi>r  ihe  iii\esti,i:atittn  (»f  this  <|ues(ion  the  re<'ord  of  the  daily 
n»*»eptii»n  »«f  intlueiiA-i  |»,itients  in  the  public  hospital  at  Cologne,  the 
ii'port'^  t'f  lltuiider  oMuvrniii^  tlie  uitHlieal  clinic  of  Freibnr^r,  the 
statistiv-K  i>(  atbuissions  if  the  arn)>  ho(«pttal  ami  the  two^neral  hoa- 
pitjiU  iu  Munich,  and  tliedailx  rt>T**trtrtof  illuess  among  tlie  employees 
*»f  the  Rivarian  state  railrt^ids.  A  study  nf  this  material  showed  in 
the  lii'st  pla»  e  that  individual  cases  »»!  illnftss  precetle  h»r  a  longer  or 
sht^rter  time  the  (nil  i*:«tabtishnieut  t>f  tlie  epidemic  Then  it  wha 
s«<«*u  that  the  numU'r  of  cast'-s  of  sickiH*sct  will  fimhlenlv  rise,  to  fall 
aji:nin  :is  a  rule  on  the  ftdhming  day;  aikI  ai^iiu  rine,  either  on  the 
next  or  the  foUt>«in>;  x\a^  ,  t^^-si^ioiMlly  Uter.  usnaDT  to  a  still  greater 
bt-icht  tliAU  at  tirst.  This  i^  :kc:«in  folUtatixl  by  a  siitldeu  Ul,  Aea 
ta£»iu  a  ris««.  uutil  tW  hii^lH^si  t<«Hut  is  attainevl.  The  ileseendiiig 
tur^  i^  similar  ^>  tlie  ^i^vuliui:.  l^^at  only  a^  a  ^vneral  rvle  aoifeewhat 
InAii  alirui^  arkl  tltervf^rv  «Hvup>  iiu:  a  simtevfaat  kiaieer  |««rioi1  for  its 
comi4*<z*Mi.  Tl»e  fpii}r<titK  i\*'m-^  th^t  dU^ptw'Ar  at  oaeebBS  dwlines  m 
it  b^vao,  s^i^^radic  cas^o.  vw-umu^  at  the  end  aa  ia  Ik 
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That  this  is  uot  due  to  chauce  is  showu  b,v  tlie  HubHtautial  agreement 
iu  all  the  collected  HfatiHticH. 

Rij>I)eT>;er  asserts  that  theso  exncerlwitirjuft  and  romissions  iu  the 
numiter  of  daily  cases  powitivf  1  y  luilitute  UiyjainHt  tlie  vit'w  uf  a  piirely 
cfmtagioTiH  element.  He  lays  Htress  on  the  fa^t  tliat  we  caituut  \iX)\i 
for  sncli  remissions  in  a  cfmtaiL^ioiw  diHeaso  liut  nithir  for  a  Htoady  iu- 
orea.se  iu  ^^eometric  ]>rt>^reHHi(ni,  and  ho  iH^lievi^s  liijiiself  jiiHtifiod  iu 
aHsnniiuji  an  ecto^^euoua  gi-nwHi  of  tho  luicVfiorKiiuiftiiis.  TLo  gr-rm  is 
tidten  np  by  a  nnmhcr  of  persons,  and  is  then  again  eliminated  from 
the  human  ImkIv  in  one  way  or  another.  Aceordiiigly  we  may  af^snme 
two  i»roiM^»sititnm,  either  the  increase  of  the  diseaHp  gerin  takes  place 
outsi^loof  the  human  ImkIv,  that  i^  it  is  ecto>;euous,  or,  while  tliis  has 
alrtnidy  l)een  ju'i-omplished  in  the  human  Inidy,  tliH  disenst^  ^'finis  are 
yet  *>hlij^ed  to  piiss  thmu^'h  an  eeto^'enous  Hta^e  in  ordr^r  to  repiin 
their  infeclioUH  properties.  The  time  required  for  this  ectoKeuic! 
growth^  or  fvprhapH  only  increiise  in  virulf»nee,  would  explain  th^^  re- 
mission in  tlie  number  of  caaes  on  the  first,  s4X'<ind,  or  third  day. 
£ac*h  iufet'ted  iudlvidunl  would  then  hiniHeif  l)e  infectious,  but  only 
in  an  indirect  manner;  for  every  infeeted  person  rarries  the  ^nrnis  of 
the  disease  withiii  himself  and  ilisposes  of  them;  but  [lerHons  iu  Win 
vicinity  are  more  likely  to  Ix^conio  iuffH'teil  after  the  germ  hast  ]^^lSHod 
thninj^h  its  ectogenous  stage  than  those  who  do  not  livn  in  the  near 
neighborho^Kl. 

JtoJln  IluHsel  made  a  very  iiUerestin^,'  e\perinn*nt  to  explain  the 
origin  of  the  intlneti/a  epidemic  in  ISK^J-'.MI.  He  nlarted  with  the 
fact  that  ^rreat  inntidations  occnrreil  in  China  in  IKHS  by  the  over- 
flowing f>f  the  Yelhiw  lliver.  It  is  said  that  1,7IK»,<HH)  prisons  were 
dn)wned  at  this  time,  and  immense  re^^ions  were  undoubtedly  inun- 
dated. Hix  months  later  similar  enormous  floods  t>ccurred  in  ^l;iri- 
chnria.  As  a  result  of  this  ^-alamity  this  locality  wjis  visited  by 
a  great  famine  lu  the  summer  of  bSHO;  cholera  also  apjteared,  and 
during  the  winter  another  [ilagtie  caiised  j^reat  jH'rtnrbatiou  anmu^' 
the  iuhabitantH.  During  tlic  summer  the  tlcMiiliti  pnrtionM  dried  up 
and  were  covered  with  the  yellow  dust,  which  hnd  been  deposit<'d  as 
slime  by  the  Hnan^-ho.  Tlie  dry  winds  now  drove  tliis  dust  in  such 
(juautities  into  tlie  air  that  the  sun  was  tibscured.  Thus  it  would 
seem  probable  that  the  innumerable  organic  germs  from  the  Yellow 
Rirer  might  have  been  carried  over  a  great  extent  of  ccmntr;  . 

The  (piestion  as  to  the  influence  of  the  seasoriH  and  (he  weather 
on  tlie  prevalence  of  gri]»pe  Inis  naturally  Iweu  frequeiitlv  discussed. 
As  to  the  a€<uou»,  we  find  that  ejudemics  have  occurred  in  every 
month;  nuire  often,  it  is  true,  in  ilie  winter  than  in  the  Hunituer. 
Hirscb  prepared  a  table  of  all  inflneuai  epiilomies  with  the  exception 
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uf  the  laHt  one,  and  if  we  adil  to  ifc  the  List  pandemic,  we  obtain  tbe 
[iercenta^e  of  epidemics  whieb  oocnrred  in  the  single  mouthSp  as  foU 
Iowa:  Jmiimry,  14.38  jier  cent.;  February,  10.8<>  per  cent.;  March, 
8.94  per  cent. ;  April,  7.03  \wr  cent. ;  May,  6.71  jjer  cent. ;  June,  5.43 
I>er  cent. ;  July,  C.07  i»er  cent. ;  August,  4.47  i^er  cent. ;  September, 
7.rt7  per  tvnt. ;  Octol)er,  7.*)7  i>er  cent;  NovemWr,  H.WCt  j>er  cent.; 
Dt^cHiulHT,  ll.H'J  jjor  cent.  The  prei»ouderance  of  epidemics  iu  the 
A^iuter  months  in  made  quite  evident  from  the  above.  It  in  uudnnht- 
(xlly  true  that  tlii^  iiiflueii/.Ji  fiiidH  th«'H  th^  mowt  favorable  cnmlitious 
for  itn  disMfiiiiinLtiou.  It  is  nut  ]tossible,  however,  Ui  determiue  fmm 
tliifl  tlie  time  of  origiu  of  tiie  ejiidmuic,  eaj>ecially  as  we  are  i^oraut 
of  tho  ItM'idity  aiul  under  what  cfmditiouK  t!ie  fii*st  case  CKVUiTed.  We 
iuuhI,  iif  fijui-s*',  lK\"ir  ill  mind  also  that  ilisease.H  of  the  reHpiratorv 
apparatuH  are  notidily  more  frequent,  when  unfavorable  climatic  con- 
ditious  art^  jin-si'iit.  Wp  u^n-ee  with  Hiincli,  that  the  nutximum  fn*- 
qnciicy  of  rat;tn']jai  diwcjiHt^s  at  the  n'spiratory  orj^aus  is  found  in  the 
hij^hcr  and  hij*hf^st  latitudes,  hut  that  unfavonible  couditioua  of  the 
wf^ather  in  equatorial  and  subtropical  rej^ions  may  also  determine  the 
oiu'urrt'iu'H  of  thi's<^  disi^a-st's. 

Thn  iihitnKphrni'  vuutlifitnis  must  therefoi-e  certainly  exert  a  great 
inlliH'iii'f  nn  tlu'  disHomiuatiiiu  of  K'''i*r**>  ^'"*  ^"*  caiiuot  jis  yet  sa> 
wh;i(  Hpccial  ni»'trornlo>;iL'al  fouditi(»ns  are  favorable  to  the  sprfml  "f 
iuHuen^a.  Hij^li  haromctrir  ])ie«sure,  dryness  of  the  air,  alwem-e  of 
pr*'rifiitati<m,  {<%,  will  not  in  tlieniKplves  account  fitr  the  api'iearaiRie 
of  an  I'pidpniic  in  all  i-ascs.  The  only  cnuclusion  whidi  may  l>o  per- 
luittid  is  that  inlim^n/a  may  spread  at  all  times  and  in  all  weathere; 
tlud.  liowt'vor.  it  is  must  easily  disseminated  undpi*  tlit>so  couilitiona 
in  wliit'li  tin'  ri'spirah»r\  orj^iiUH  uit*  most  sevoroly  taxed,  and  there- 
for*^ are  most  prone  to  lM»c4)me  disf^jised.  AHsmauu'H  observation  is 
Horthv  rtf  rt'i'ojil.  to  wit.  that  in  the  ^'reat  pandemic  of  Novend>er  ami 
Dcn-tuln-r,  lws',1,  a  very  nnusual  dr*'U!.:ht  was  jirrsfut  in  tlie  whole  of 
Eastfni  and  L'mtral  EuluJ.(^  (lirouj«]inut  Europe  a  protecting  cover- 
in^:  (ff  snow  was  altsent,  ami  t'Vi'r> where  hnv-lyiu^,'  clouds  and  hi^ch 
atajos|ihi'ric  jtressnre  were  observed.  Wo  caiUiot,  h»>\vover,  at  the 
IHi'Si'nt  tinH'  at  least.  ]n*edict  the  apjiearauce  of  an  iuMuenza  epidemic 
fr.iiii  any  cxistiiii^  atnn>spheric  conditions, 

Slill  niur<'  dilliiiilt  is  it  to  disrovcr  any  influence  on  the  disease 
exerted  b\  frlhu'ir  ttoofiffuns.  When  a  jfeculiar  HUBcej.tibility  of  the 
individual  races  in  former  ei'ideniir-s  is  spoken  of— for  exn.m]ile.  that 
tlifv  whit*'  rare  was  attaeked  in  Hi*"  dc  Jjuhmto,  the  mixed  races  I'^ss 
fl■eq^llMl^l.^ ,  the  lil.irk  race  not  at  all,  aud  that  at  other  times  exactly 
tlie  reverse  IS  asserted  — We  must  reniendnn'  that  th<'  habits  and  con- 
ditions cjf  lifn  were  ver\  dilb-rent  iu  these  different  races,  and  such 
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are  undoubtedly  of  much  greahT  iuHueuce  in  determiiiiiii^  iulectiou 

thau  nvk*  iiurt'Iy  riu-ial  misoeiktihilitieH. 

Another  tiueetion  is,  whether  any  special  age  jiredisiioses  to  iu- 
tliieuza.  In  the  paudeuiitr  of  188^*-S.M),  tlie  HHBertioii  wus  tjfteu  mjide 
that  fhildreu  nuder  five  or  six  yeuvH  of  jige  wi_=:re  jik  n  nile  less  sus- 
ceptible to  the  disease.  Some  observers  hold  thut  iufiuita  are  nearly 
iiumuue.  Flesch  reports  a  series  of  cases  in  wliii-ii  nursinj;  nmthers 
werp  attarki'd  liy  iiiHueiiZfi  whihi  the  t^hildreu  at  the  l)ri')iKt  esc-jijied, 
ail  olwerviitiou  which  is  corrolxfrat-ed  hy  Fehlin^;,  who  writ^'s  that  not 
one  of  the  uui-siuj^  children  in  his  wards  took  the  disefine,  notwilli- 
stiiiidin^  thnt  tliey  were  nnrwed  hy  motiici-s  suUVrinK  with  intlncn/ii. 
Ijt'iclitenstern  also  remarks  upon  tlie  slight  susc-e] nihility  to  infection 
durinj^  th«  lirst  year  (tf  life.  Thn  Htitistics  of  pjist  i^i>i<l<MiiiirH  do  not 
give  us  any  s]»eeial  inforniatinn  citncerninj^  tlie  ivl.aiive  suscHptihility 
at  different  ages,  and  the  attempt  lias  therefore  been  made  to  eolhrt 
sufh  statistics  eoneernin^  the  aj^es  of  ]»atientH  ailmittM  t<t  ln»s)>i(jil. 
Vp  to  aoertaiu  point  such  stjitintics  are  useful,  if  wo  tuke  iuto  aecouiit 
ai  the  same  time  the  averaf^o  aye  of  liospital  patients  as  shown  by  thf 
statistics  of  admission  for  a  series  (►f  years.  An  intfTPHtint^  table  (tf 
this  kind  is  j;ivpn  us  by  Li^icliteiistern.  His  IioH]>ifal  Tn;iteriai  in- 
eludeil  four  liu!idred  aud  thirty-uine  intlueuza  jiatients,  and  these  he 
carefully  KToufM^d  to|j;ether  accordinj<  to  a^e. 

Uudcr  10  ytiire O.l*  pur  ccnl.  0.7  prr  frnt 

lOtoSO       -     14.7      *•  8.S      " 

20  "   30       **     40.  a      "  27. 5       " 

8(»  -  40     •*    1ft.  I     •■  2;\.  :i     " 

40  "   50  -  10.1  "  15.7 

50-00  •*  7.4  "  12.3  " 

60  "   70  **  5.3  "  8.tf  '• 

70  ^  80  "  1.7  "  a.fl  •* 

AIMVC80  -  0.4  "  0.3  " 

We  see  from  this  eomitilatinu  thnt  personw  from  twenty  to  forty 
years  of  a^c  were  attacked  by  inilumza  in  ^jn-ater  nuuibcrs  than  those 
in  tlie  eiirlier  or  later  y*^ai-s  of  life. 

In  other  olwervatious  these  ]iro[iortinns  do  not  ubtiiiri  in  the  same 
manner.  Auerbach  has  coUecteil  tin'  stati.stics  of  2<Hf  funiilius  dis- 
tributed throu>iln»ut  the  whole  city  of  C'oloj^nf.  He  found  tliat  141) 
of  th(*se  fandlies  (7;>  [>er  cent.)  were  attackcLl.  lu  thi*sf  ti/i")  pei-sons 
were  ill  -ij!!  men,  9o  women,  and  SI  <'liililren.  The  lar^^e  nnmlM-rof 
women  was  dne  to  the  illuHss  of  l.lin  fpuiale  servants.  Should  we  count 
each  family  as  ctmsisting  on  an  avfra^^e  of  fi  in<livi(bndn.  wc  find  that 
90  i)er  cent,  were  taken   with   tht^   diseitse.      Comby  in  Paris  mcu- 
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tioua  that  only  the  new-bom  were  uoticeably  insusceptible  to  infin- 
en7A\,  that,  on  tlie  other  hand,  children  up  to  fifteen  years  of  age  were 
iittuoked  iu  the  pro])ortiaii  of  4<)  per  cput.,  adults  in  the  i»rojK)rtiou  of 
(H)  ]>er  fcnt.  Danchoz  aluo  reinirts  that  in  families  in  which  all  the 
adults  beoame  ill,  tlie  llttlp  children  uaually  all  e-Hwijied. 

Itj  nmst  (if  tlu'  schools  at  Bordoaux  tlio  older  children  were  first 
ami  most  freiiuently  uttju-ked.  Of  the 'i-k!  male  and  female  teachers 
iu  these  41  scIkhjIh,  153  (61.7  j>er  cent.)  were  attacked  by  the  infln- 
ensa.  Verv  few  reports  mention  tlii>  e(»ntmry  fact.  As  a  general 
rule,  children  np  to  Hve  or  six  years  of  a^e  at  any  rate  8eem  to  have 
been  very  little  affected,  while  older  ohihlren  were  no  less  susceptible 
than  adults.  Anioui^  47, (KH)  ra.ses  of  influt-nza  treated  by  physicians 
iu  Bavaria,  the  various  a^i\s  were  .'is  follows: 

lyt'ar.  2-5.  fi-io,  11-15.  16-30.  21-*>. 

l.5pcr<riit.     54perrPot.    C.G  iKTCtut.    7.3percent.    11.4percent.    33.3  percent 

31-40,  41   riO.  r*l-m.  ei-70.  7l-«0.  Abt>V€'Ni. 

19  3  pi-rrciit.      I'J.fi  jm  r  i-(^ril      7.7  imtci  nl.    Jl  t*  iiem-iit.    2.0  i>i'r  cent.    0.5  per  rent. 

The  statistics  of  age  nf  the  *J,H"j(i  influenza  patients  amou>;  the 
emph»yeea  of  the  liavuriau  piviu-Dnieut  railroads  (22.5  i>er  cent,  of  the 
wlioli'  ]M*r.mmii('l}  sliow  Hiat  tlie  ^^reati^r  numlxu*  of  patients  were  be- 
tween tiiirtv  aiul  tifty  yrurs  < if  age: 

UmUr  SO  years.  mVJ.  tO-tfl.  50-59.  60  »nd  orer. 

20.9  per  pt'iit.       'd4  M  jut  <  cut.       'Jl,:{  i"cr  (Tiit.       31.0  percent.        14.6  per  rent. 

This  is  parti(ularl\  iiiten^stiii^r  for  the  r^^'lson  that  It  has  l>een  stitift- 
lirally  [irovt'u  (liat  the  eniplttyeps  over  tifty  veal's  n(  age  usually  suffer 
inovn  fvoiii  otlu-r  disi'iiscH. 

Leulmsi'lier  notes  in  his  iilwervations  on  the  influenza  epidemic  ui 
Ji*n:i.  (liat  tliero  the  proportion  of  eases  in  tlin  individiial  A^e  classes 
did  nnt  eorresjmud  with  tlie  ti^^ures  met  with  iu  other  loralitie*. 
Tliere  was  unicli  less  sickness  in  ]iroportion  ainon^;  children  than 
amon^  adults,  and  (liis  i>peuliarity  was  e^jiecially  marked  in  very 
yo!lll^i  cliildnij.  He  met  with  only  six  cases  at  tlie  disease  up  to  the 
fiiil  of  the  first  vcar  of  life,  au<l  the  oMcr  cliililrcn  also  showed  ft 
rf'tnarkal)ly  low  pi-ret-nta^^e  of  sickucss.  Accordiu^^  to  inquiries  mmle 
eif  tltf  director  of  the  local  f^ynniasinni,  only  thirty-four  scholars  tmi 
nf  a  total  atti'iidanrn  nf  (wf>  Imntlreil  and  thirty  were  nlwiMit  at  the 
comrnnncement  t»f  Hclmol  in  Januar^ .  this  Uiii^^  at  the  height  of  the 
epidemic.  On  tlje  wlntle,  wn  may  place  the  projiortion  f>f  eases 
amori':  cliildron  uji  to  twelve  yi'ars  of  ajje  compared  with  that  of  the 
a*lults  at  one  to  twcitt.\ ., 

Lent  has  collected  thi»  followin^^  sttUistics  of  the  incidence  of  inflo- 
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enza  on  school  children  in  Cologne.     TIio  statisticfl  for  the  city  itrtelf 
were  as  follows : 

Att(^iiiluui4<.  Ill  of  lofliienza. 

Class     I.     13  to  U  years  of  age 3,iiU3  1,015  =  33.8  per  cent. 

"^       11.  11-12     "         -      ....  r>.7S7  1.83.'»  =  31.9       '* 

"     III.     10  years  of  age 8,701  1,180  =  30.5       " 

"      rV.       9      -         "       3. 590         030  rr.  25. 0       *' 

"       V.       8      "         "       3,930         S2a  =  2».0       « 

*^     VI.      7      -         **      8.888         759  =  22.3      " 

The  following  were  the  rosultH  of  itii|iiiriHa  concerning  the  jiuhlic 
Bchools  in  the  siiburbfl  of  Cologne: 

Attondanc*'.  Ill  «>r  iDflut-n/a. 

Class      I.     i:Uo  14  years  of  age 1,«09         6«0  -  43. 9  per  ceut. 

11.  U  -  13      "         -      ....2,885  1.094  =  :J7.9       " 

**     HI.     lOyeureofage 1,683         630  =  37.1       " 

-  IV.       9      "         •*       1.758         5.V3==3I.4       " 

**       V.       8      "         "       t,77l  503  =  28.3      " 

-  VI.       7      ■*         "        1,93H  510  =  253       " 

Two  inter«»sting  factn  ;iro  revealptl  by  tlicH*^  fi^MircH:  (1)  Tho  in- 
crojiBo  of  the  disease  wit) i  ILe  a^e;  (2)  tlm  gro;iter  affot'ti<iu  of  the 
country  population  in  contradiHtint'tiuu  to  timt  of  tho  citios.  Hore 
we  inuHt  tnkii  into  aicL-oiint  that  thi^  chihlren  in  tlu^  nmntry  hud  nKJinlly 
to  wiilk  ft  iSiroiiier  distjiuce  to  Hchool. 

Aa  n^^^ards  tbo  school  chiliLrcn  of  LauHunuc,  C'l'inUv  t-lls  n.s  that 
out  of  8,411  Kchndl  cliildnMi,  1  ,H4()  cantnu'tcd  i[it!uen/;i,  from  uhirh 
WO  may  hoc  that  cliililreu  of  the  hcIkjoI  a^o^  Smm  hjjl  to  .sixt^iH'U  yeaiH, 
were  attacked  in  Kreat  nuinberB. 

OirtijKtftuii. — WIh-h  wiwtjiu[>an!  tint  .statislicH  (tf  (lir  hint  [taiidriiMi" 
concerning  the  iuflucneo  of  voeatiun,  wo  soe  in  tlin  tirst  |»l;irr  Ihat 
thoHe  tlnjt  auil  chietly  were  attackiHl  whoHo  occupation  ciMiiprJIi'd 
tlieni  to  ri^niain  in  tliR  opon  air.  This  wan  hIiowii  cMiicrially  ]\\  \rid- 
hanlt,  who  studied  the  iutlueuzji.  epidemic  in  tlio  Gnmd  Diicliy  of 
HeHHe.  HiH  t!r»uc1uHiouH,  however,  were  tlJHputed  \>y  otliotH.  TIiuh, 
the  i»rejudieial  influence  of  exposure  to  the  npi'ii  air  was  not  niip- 
|K)rteil  by  the  stjitiHtics  of  railroad  employees  in  S?t.vi)uy.  Of  thcine 
who  were  employed  in  the  outdrn^r  Berviee,  thirty-twn  per  cent, 
became  ill;  of  those  eraploypd  in  office  work  on  tho  otlit-r  h;inil, 
forty  per  cent.  The  Rtiitistics  of  tho  local  ln-netit  societies  in  riaucu 
hIiow  that  the  [)ercentage  of  the  nick  among  farm  haudH  and  builders 
was  not  greater  than  that  among  the  ujemlicrs  of  ntlicr  licmHt  sncii'- 
ties  who  worked  imloors.  In  Schwarzenberg  the  laliorers  in  the  fnr- 
eett  who  were  working  in  the  open  air  all  day,  were  affected  less  than 
others,  and  tliei-e  wiw  no  sickuesH  whatever  in  Mun)e  frtn-st  districts, 
Laucereaux,  of  Puris*  states  that  mout  of  the  railroad  eiMplnyces  wlio 
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Butfcred  fnun  lutitiouzu  were  Hume  outraged  in  oftiee  w<trk,  aod  not 
thoHt^  whit  workwl  iu  the  npeu  air.  TLe  prejiomlenim-t*  nf  iuflueiua 
patiouts  amoug  the  factory  hauda  may  be  seen  from  a  table  i>rejiared 
by  Itippergor: 

A— In  thk  Ofkn  Am. 

Workmen  ami  laboriTs  of  Nictierbnyern 7 

Uailwii>  oUlci.-iIs  in  AniK-rg 9 

PciiKriiils  in  NinK'rlmycni 11.7 

Workmen  in  r  he  SuIxhlIi  Ccurection 20 

IJ— In  C'm>»kd  Koouh. 

HUifi  mills  ill  t^l.  .)n;:lK.'rl 15 

Cotton  mill  in  ]Junibtr;j; 20 

Cotton  initi  iti  IU\  icutli S3 

Sin^iir  I'm  lory  iii  Bu)  ifutli 3tt 

Aiiilini-  works  in  ljtHlw\i;sliufcii 38.8 

(.'ottoii  mill  ill  ZuL'ibrUi'kcn 50 

TinwurL*  fatlory  in  Arulicrg 60 

yiiclory  ill  Si'Uweiafurtli 82 

Gun  r«i*t(iry  in  Amticr^ 70 

(iiiltl  lH:-iii4;rs  in  Stoi-kiu'h 80 

MjLiiy  ptuMiliar  romrds  of  how  individual  clatweH  of  nccnpation 
havo  fjueil  are  obviously  to  bo  expluinod  by  the  fact  that  the  infwv 
ti<ni  iiianifcstfd  its  arti<m  in  vt>ry  4Hffpri*nt  do^rees.  Thus,  amnng 
the  vvitrknieii  on  tho  ]5altif  sliiiMijuial  only  thttse  bwame  ill  who  lived 
iu  the  town  of  K«'iidsbnrK;  tluwe  who  hiul  l>eeu  housed  iu  barracks 
outside  of  the  city  wt'vt^  n(^t  tilfertrd.  The  4;iS  U'ad  workers  of  I{4>ok- 
liopf.  whii-li  is  situatt'd  iu  a  hmely  valley  iu  Durham,  all  reumiued 
[ierfi'ftl>  fo'*'  IVmii  tlu'  diseuso  during;  tlio  three  epidemifs  of  lSSll-92. 

In  Kiij^laiid  oiil\  W  ca.si-s  nf  iiiriuen/.Ji  m't'urred  iu  four  places  auioUK 
tin?  4l.'>  iidiabitauts  of  the  51  iij^ditships  and  20  li^hthouaeH  aloug  the 
En^ilish  coast. 

Sntnt'  orcnpjitictis  are  said  to  jiirnrd  protection  against  iuflueuza. 
Thus  workmni  iu  tannorit^h,  cldKiidc  nf  lime,  t^tr,  cemeut,  Hulphurii- 
Hfid,  j^liiss.  and  niko  wi  irks  aru  said  to  have  e8cai>ed  tlie  disease  with 
exlraiTilitian   frf«|iitMK'y. 

Wo  .sliall  bo  roiiipolled  perhajis  to  jmree  with  Leichtenstem  in  his 
ooiudiLsion  that  "  mvupntiou  and  st)eial  position  only  iu  so  far  exert 
ail  iuthioinN-  4^11  tlir  fro<|m*iiey  nf  th<.*  disease  as  certain  oot'upations 
and  positi^ms  in  lifo  l.-iid  tn  more  or  less  eonbict  with  traveller*." 

Yer\  n  iiinrkablo  is  the  propurtiouately  small  nomher  of  soldiers 
iffectcd.  :d  lojist  in  tin-  Prussian  anny.  where,  jwcordiuK  to  the  official 
©roril,  tho  ejiidoniif  fri>rn  its  Ito^inning  to  its  end  attacked  only  101.5 
•er  thttusjiud  *A  the  entire  forces. 
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Whilfi  ill  all  ]>lace»  where  bac't*irioU>^ital  exuuiinrttinnH  wpi-p  inude 
differeut  iiikTitorg^tniHiuH  were  fouml  iu  tlio  priMliu'ts  nf  iutlueuzK,  tlio 
sjtetriiic  t-Laniet**r  of  wlik'li  couIlI  m)t  be  tleiudiiHtrateil,  tLiH  iuveHtiKu- 
titm  tiiisumed  an  entirely  uew  phase  in  foiiwequeuce  of  iha  hibfUH  of 
Pfeifi'er  at  the  Iimtitiite  for  lufet'tiouH  DiHeases  iu  Berlin. 

Some  pnnious  ol>8orver8  uuqaestiuunbly  cau^^ht  u  gliiupao  of  this 
Bniull  K'U'illuH,  thmigli  without  recogniziug  its  ix'cnlinritips.  For  ox- 
ample,  duriuj;  the  extcusive  ei)itlomic  of  iufluenzji  the  diKtriet  physi- 
i*iau  Vuusehiw,  of  Cijhjj^ue,  repeatedly  observed  and  demonstrittcd  the 
Knudl  hiunlU  in  niicroHcopie  prep;irHlii)UH.  In  18JH,  in  my  ])Hi)fvi)n 
iutlufU/iL  laieunumia,  I  likewise  mentioued  a  Kinall  bacillus^  and 
siuteil  that  I  had  found  an  extremely  Huiall  microor^'anisnj  iu  two 
ea84^  of  influenza  pneiimonia.  One  of  these  cases  Inul  a  lapid  eoiii-se 
though  otherwise  uneonjiilifuted,  Imt  terminated  fatally  iu  a  short 
time,  with  s\  mjtUuus  t>f  pnmouueed  exhaustion.  From  one  of  thr 
imeiimouic  foui  I  obtained,  during;  life,  sitme  bloMjily  scruui  by  direct 
aspiration  i>f  the  uiYeetiHl  lung.  The  micntseopie  evaiuinatinu  oi  this 
Henim  showed  some  se4iuty  atrept*x.'ooei.  Phite  and  streak  cultun-s 
upon  a^'ar  yieUled  streijfcoeoeci  and  stH])hylofot'i-i,  while  upon  one 
of  the  a^jar  plates  kept  at  the  temperature  of  tlio  bi>dy  there  were 
found  eultuivs  wlueli  upon  mieroseojiic  examinatitm  nbuwed  l»i4w<'on 
the  still  jire>ienl  blood  corpusfles  the  small  batilli  in  additi<m  to 
fitreptfX'ocei.  When  further  attempts  were  madu  tn  rullivate  tiie 
8mall  iMU'illus  fnmi  thin  plate,  the  organism  disappeart-d  a!nl  only 
streptoitKH-i  remained. 

Another  case  of  influenza  pneumonia  wjw  earefully  examim-d  at 
the  time  by  Daneo  and  myself,  and  repnrti'd  in  JW^.HI  l\v  J  )aLeo  iu  a 
dissertation.  Tin'  patient  iu  tpiestiou  had  been  infecti'tl  in  l)n^  Iioh- 
pitid  by  his  neighbor  who  was  nnfferiu^^  from  a  severe  attaek  of  intln- 
ouzn  iHifumonia.  The  former  piiticnt  ftdl  stuk  on  Dt'ci*nil"'r  '^-Ith.  and 
died  <»n  January  Gth.  At  the  autopsy  the  ri^ht  lower  htlie  was  found 
cnDfl<ilidat*'d  throughout.  The  spleen  was  enlarj^ed  to  double  its  nor- 
mal Hizi;\  Immediately  after  death  some  mat<Tial  for  )>aet<'riti|(>^i(  al 
exanduatiou  was  taken  from  the  cadaver  with  a  l*ravaz  syringe,  v.\[\i 
the  following  result :  From  the  pueum(»nie  foeu8  three  inoenlatinns 
were  mad*^  upon  gelatin,  two  <»f  whii-h  remained  strrilo  and  f>ni'  fiir- 
oiflhed  wtrept(K'(M;ri.  From  the  heart  three  inuvulatioris  wtM-e  made 
uiK>n  gelatin,  all  of  which  remained  sterile  at  the  temperature  ttf  the 
body.  From  the  spleen  tliree  eillturrs  were  made  upon  agar  and  one 
Upon  gelatin.     Upon  the  surface  of  (mo  of  the  agar  cultures  kept  at 
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the  teuiperatnre  of  the  body,  Borne  sparse,  round,  nmall  colonifw  (Ia- 
velopRd,  all  of  wliifh  tiJUHiHtwl  of  very  small  cocci.  The  second agw 
\}\n.to  Wius  fiiiuilar,  wliilo  tlio  third  and  tlio  gelatin  cnlture  remamed 
Htftrilt^.  Diiriiii^  tln^  jiiito[>Hy,  which  was  i«»rfoniied  on  tlift  Ramo  liay, 
two  geiutiii  cnltiiri'^  were  iiijule  from  the  spleen  ami  remained  Abao- 
lut*)Iy  Httnile.  A  Htirk  culture  haviun  a  blocKiy  cj^>lor  wa«  made  ia  g6l- 
atiu;  tliirt  Ktirk  ciiltunt,  having  hIiowii  do  cliau^e  after  some  tinio^  wu 
re-oxamined  by  \mM\i;  removed  from  the  gelatin  and  spreml  c»vt*r  tin* 
Hurfju^H  (tf  j)n*pJinMl  blood  HHrnin.  Having  l)een  kept  at  the  tenif^r- 
aturo  of  tito  Ifody,  tliin  surface  showed  extremely  minute  dnipleta  \iav- 
iuK  «v  bright  and  ciilorlcMS  apficarancc.  They  consisted  i>f  an  eicewl- 
ingly  HUialL  Inu'ilhiH.  I  did  ixot  Huitceed  in  continunii^  tlie  cuUuTe 
upon  ayar  or  otlter  prcpjinititius  of  bhxxl  serum,  so  that  I  wrote  at 
the  timo  that  wo  h.ul  t<T  deal  with  u  very  remarkable  email  batMlIuH  of 
a  inont  cpliRinpnil  charjicter,  and  tiuit  tlh^  jiosHibility  waa  certaiuly  not 
exrluilcd  that  it  w'HH  tii  sonin  wjiy  related  to  iutiuenKti. 

lu  January,  IH'.N),  DalicH  of  lUiclwireHt  alno  examine*!  a  nundierof 
iriHuiMiZii  patti'idn  ii\u\  tliR  bodit^s  of  thoHo  dead  of  tlu^  difif-ase.  Al- 
th<»ti^;h  conijilioatictuH  W(^re  jircrtciit  in  most  owos,  ]je  was  able  Ui 
ih^iiiniiHtrnti^  Dial  in  tlm  ^^rciit^T  nurnhor  of  iiiKtuncan  excee<iin^ly  tine 
di|t]ol»acU'ria  aiiiT  Ktmrt  hii,t*illi  pred<tjniuiiteil  in  tlie  Hputum.  He 
notin^d  tln-ni  witltin  thr  <-i'lls  and  atso  iu  ]tir^e  inuidiers  outside  of 
thcia,  aiitl  Hiib.scipic]itl>  did  not  hPHitati^  to  asH^rt  that  he  at  tJiat  time 
had  Hopii  PfiMlVcr's  li;irilli  aiiil  had  deHcril)ed  theui  tin  preponderating 
in  th(*  Kpuluui. 

Furthornion*  Kiichm  r  disi'nvcrfd  a  Hniall  niicro(>r^;aniHra  duriug 
hiri  iiiV('sti^Mti< flirt  wliirh  \u^  piiltlishpd  in  IHIHI.  It  wan  iu  the  spntum 
that  ho  fiest  discovi^rt'd  this  niicronri^anism,  whidi  ho  had  not  kuowu 
hi'fore  fiml  wliicii  Hiiicc  {\u-n  he  never  failed  t<»  tinil  iu  any  l>ronohi;il 
secretion  (h-rivi'il  frniii  iiiihicuza  patients.  He  int^^rprets  it  as  a 
lliphM'occn^^,  decidedly  smaller  tJuin  tho  Hta]>liylix'occufl  py^^enpMauil 
llio  \u'll-kin>\vn  HlrepttH'occi  (tf  suppuration  and  of  ery8ii>ela8.  Pfeif- 
fer.  iti  the  sprinji  of  IJ^IH),  hy  Htaiiiiiij;  Kirchner's  ]>reparations  with 
caiiicil  tiirhsin  (lisclusi'd  very  Mlender  bacilli  iu  enormous  quantitieti, 
a  pholit^'t':tph  nf  uhieh  Kin'liner  appended  to  hJR  paper. 

Tiiesi'  litnlih^'s  in  Kirchi.er'rt  pre]iaratinuft  at  once  gave  a  definite 
din-rtictu  t<»  i^fi'iirer's  iuvesti|;idiuiiK.  Wlu^u  on  Noveml>er  'MHh,  181*1, 
the  lirst  ciisi's  of  iiitinen/ji  were  diii^^Moned  in  the  wards  of  the  Institute 
for  Infectious  Discitsos.  PfeiflVr  immeili;it<']y  made  numerous  ]>repMr»- 
tious  frcMu  the  Kpntuni  of  llie  j^atieiits.  A^'ain  the  sleudor  bacilU 
vere  found  in  surprising;  numbers.  Thus  it  was  natural  that  his 
•ttontiou  lMH-;ime  i-iuicentrated  upon  this  niicroiirKanism.  Pfeiffpr 
^rted  with  tho  idea  that  iudueu;ui  may  spread  over  the  eartli  in  the 
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form  of  a  imndemic  in  a  niamier  uneijualletl  liy  iiiiy  other  acute  iiifec- 
titniH  (lisPiifle.  If,  tlieu,  iiiihumzti  in  duo  to  a  liviuK  viruH— wliicL 
eoiiJd  Ix)  preauiJpttseil  witL  cerUinty  from  i\ui  auiiln^y  with  all  other 
auil  l)ttt**rkDnwii  inftvtitms  diseases — this^'onu  must  boat'tiveiu  large 
quautitieH  aud  great  couceutratiou  diiriuy  the  epideniieH.  The  ]>ro- 
iiouuced  cfintagiouflness  of  iiifliieiiyji  rontlered  it  prolmble  that  the 
coDtagiuiu  must  utiud  in  iiiti»iat<i  relatiou  to  the  patieuta  and  that 
attention  might  to  l)e  dire<rted  paitit;iihirly  to  the  Hputnm ;  for,  in 
view  ai  tlie  marked  teuLloncy  of  iuMuonza  to  cause  inflammatory  aud 
catarrlial  processes  in  tho  air  i»assagos,  suspicion  pointod  chietly  to 
the  Hputum  an  the  carrier  <if  thn  iufectiouH  matorial. 

The  sputum  in  influenza  presents  cliaracteristic  peculiarities.  It 
is  greeuish-yeHinv  in  color,  viscid,  and  fulhesive,  and  while  in  the 
slighter  cawes  it  \h  iVrivt'd  from  tlm  na.so-pliarynx,  a  conniderable 
projiortion  is  furnirthod  by  tho  bronddal  raniitications  as  soon  as  the 
j»rocc89  has  extended  to  the  bronchi  or  to  tlje  pulmonary  tissue.  As 
the  secretion  from  the  naso-pharynx  i.s  contaminated  with  very  nu- 
merous HjK^eies  of  bacteria,  Pfeiffer  examined  in  ])articnlar  tlie  b[>u- 
tum  coming  from  the  bnmchi,  and  tliis  always  when  quite  fresh,  im- 
mediately after  its  evacuation.  Ho  sprnad  the  masaes  carefully  in 
sterile  glass  dishes  and  removeil  from  the  middle  tlio  jmroly  punilont 
portions.  For  staining  he  emphtycd  Lrilllcr's  alkaline  methyh*n  blue 
Rolntion,  hut  obt;uned  the  liest  iJr(']arati(nm  with  a  very  dilute,  i>ale 
re<l  solution  of  carbol  fuchsin  in  water.  As  thi^  staiu  penetrates  very 
slowly,  he  allowed  the  cover-glass(^s  to  float  fnr  at  least  five  or  ten 
minules  on  the  snrfiU'e  of  the  solutiitii.  In  tliis  way  Pfi-ifl'to*  obtained 
preparations  in  which  tho  cell  nuclei  and  the  l»u-toria  wen^  stained 
moHt  intensely  and  still  <listiiwtly,  while  the  ground  sulistauce  re- 
zoained  i)erfectly  colorless  and  the  cell  protophisra  assumed  a  delicate 
rose  tint. 

Pfeiffer  states :  "In  preparations  of  iuflu<!ri/.a  spuluui  made  under 
the  alj<tve-descril)e<li  ])rc<'auti(niH  we  tind  in  all  recent  and  corniflicated 
cases  a  single,  well-characterized  species  uf  bacillus  in  almost  abso- 
Intely  jmre  culture  an<l  always  in  surprising  numbers.  Tho  biicilli 
are  sitnated  mostly  in  the  form  of  newts  and  swarms  in  the  mucous 
ground  suKstance  oi  tho  sputum.  Tliey  are  found  also  iu  greater  or 
HmaJler  number  iu  the  prot^tplasni  of  the  pus  cells,  where  they  are 
groupetl  around  tho  uncleuH,  witlumt  ever  ]jeuetratii:g  into  the  nuclear 
substance.  The  intiucnzji  bacilli  have  not  (juite  tho  trausverae  diam- 
eter of  the  bacilli  of  mouse  septicTmia.  Their  length,  as  a  rule,  is 
only  two  to  three  times  their  width,  though  occasionally  we  discover 
in  the  sjmtum  aud  sometimes  in  imre  cultures  longer  forms  that  are 
to  be  regarded  as  short  filaments.  In  older  pure  cultures  uf  from 
Vou  XV.— 5 


I 


06  FINKLER— XyrLHENZA. 

three  to  foar  days'  dumtiou  very  loujjf  tilnmeutB  may  ocour;  but  these 

are  abijormnl  fnriufl,  the  first  hIj^iih  of  liegiuuiug  iuvolutiou.  The 
ends  (if  the  iniluenai  bacilli  are  rounded.  Very  ofteu  we  find  two 
partitiuhirly  Hhort  bacilli  in  close  apjjositiou.  These  are  forms  of 
divinioii  that  are  apt  to  Ije  iiiterprett'd  *w  diplococci  aud  undoubtedly 
have  boon  mintidcou  for  tliom.  The  infiuonza  bacilli  have  uo  caiisule 
and  iu  a  hauging  drop  exhibit  no  Hixintaiieous  jutttiou.  They  do  not 
react  to  Grain'H  Htaiu.  In  rather  faintly  stained  si>ecimens  we  some- 
timo8  notice  Uiat  the  polca  of  the  bacilli  are  more  deoply  colored  tliaa 
the  midilln  portion." 

The  exunuiiation  (>f  ilricd  and  fixed  cover-glasH  preparations  of 
sputum  in  bi-st  effucted  by  stiuuing  with  a  dilute  solution  of  fuchfiin 
or  carbf j1  fuclisiu  {c.f/.,  Ziehl'M  solution  twenty  times  diluted)  wliicb 
is  uUiJwed  to  act  according  tct  its  concentration  (say,  ten  minutes). 
The  infiuenza  bacilli  can  also  Ixi  unido  visible  by  other  weU-knowu 
aniline  dyes,  but  not  acooitling  to  Gram's  method.  These  bacteria 
nndnnl>tf'dly  are  among  those  stained  with  difficulty;  moreover,  they 
are  llio  smallest  thas  far  cultivated.  Tbt;ir  thickness,  when  they  an^ 
well  Htiiinod,  correHjionds  about  to  thjit  of  the  bacilli  of  hog  erysip- 
elas (inouHe  septicannia),  but  tiieir  h>ngtb  is  much  less.  The  imli- 
viduals  arranged  in  j»airs  greatly  resemble  the  diplcjcoocus  lanceo- 
latus;  when  faintly  stiiintnl  the  individual  bacillus  may  also  show  a 
vacuole  in  tlin  middh*,  thus  prenenting  the  appejirauce  of  a  diplo- 
coccus.  Ijuugc]-  fiirnis  and  even  tihunents  cora^wsed  of  several  bacilli 
are  tni>t  with.  \\'«^  may  obsi^rve,  too,  a  cerbtin  variability  iu  the 
transverse  diarncli^v,  so  that  soiiu^  individuals  now  and  thou  hanlly 
differ  iu  si/o  and  form  from  tlit^  diplococcus  of  pneumonia.  In  gen- 
eral, however,  these  two  Hpecies  of  microorganisms  cannot  be  mis- 
talten  fur  eaclt  ntlier.  In  typical  cases  the  infiuonza  bacilli  are  so 
uniform  in  si/o  aud  are  present  in  sm-h  enormous  numbers  in  the 
sputum  that  the  bacteriological  diiignosis  is  one  of  the  ejisicst  tasks. 
Any  stray  diplocucci  that  may  appear  are  usually  at  once  recognized 
by  their  da]"ker  color  and  their  greater  thickness.  This  typical  pic- 
tare  is  found  in  the  sputum  of  recent  influenza  bronchitis. 

TflE    t'l'LTIVATIOX   OF   InFLUEXZA   EAriLLT. 

The  cuUivjdinii  of  the  iniluen/a  bacilli,  in  (U'der  to  demonstrate 
that  these  niicroorgaiiisrus  in  all  cases  belong  to  a  distinctly  char- 
acterized species  and  therefore  should  l>e  regarded  as  8i»ecific  mi- 
Tobes,  proved  at  first  very  difHeult  to  the  discoverer.  Neither  in 
,'elatin  nor  on  agar  j dates,  neitlier  aerobically  nor  anaerobically  did 
le  obtjiin  colonies  from  the  bacillus  seen  under  the  microscope.     He 
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did  not  succeed  until  he  Rpread  the  spntum  or  pus  from  the  hmg 
directly  upon  agar;  tlion  at  the  temperature  of  the  oven  there  ilevel- 
ojied  extremely  delicate,  tranHi)arent  colonies,  only  viwible  throu^^h  a 
lens,  which  were  denselv  crowded  over  the  entire  surface  of  the  nutri- 
ent medium,  liut  it  was  inip*ja8ible  to  effect  the  ]fropagHtiou  of  ih^ 
liticilli  on  trauHphiutiug  the  colonies  from  the  first  medium  either 
uiMJU  agar,  even  under  the  most  varied  ndditiouB  and  with  difTereut 
degrees  oi  alkalinity,  or  upon  blood  wernni  or  into  lumillon.  But 
Pfeiffer  noticed  that  tlie  growth  of  the  intiuenwi  bftcilli  did  uot  isuc- 
cee<l  even  in  the  tirst  generation  when  the  nutrient  nii:'dium  tniiinferred 
with  tlmm  luid  bt^eu  largely  dihiti^d  or  \vht*u  the  nuitt^riul  rontiiiu- 
iug  the  bacilli  had  boeu  washe*!  out  with  aterile  Avatcr.  Not  until 
Pfeiffer  c^iught  blood  in  sterile  vesselH,  placed  it  (ln>p  by  ilrttp 
niM)u  the  Burfjice  of  obliquely  congealed  agar  tnlwrt,  ami  with  it 
mbljed  uji  a  trace  of  iutlueuza  sputum  did  innumerable  colonics  of 
the  bacillus  develop  anil  tiouriHli.  Thin  in  the  itiowt  important  dis- 
covery of  Pfeiffer,  by  which  it  thenceforth  became  possible  to  pro- 
duce pure  cultures  of  the  influenza  bacillus  in  large  tpuintitics  and 
with  facility. 

Tliis  peculiarity  of  the  influenza  bacilli  is  so  fundamental  that  pven 
in  the  oldest  cultures  no  further  aiLiiitaticm  to  Haprojihytic  conditions 
of  life  has  been  diHCOvered.  Pfeiffer  th»^n  matle  fnrthrr  invi'sligaliouH 
to  detennine  which  conHtitueuts  of  the  blnod  t-otitiiiii  the  snbstanros 
necessary  to  the  growth  of  the  bacilli.  The  l>lood  serum,  wlnni  free 
from  cellrt  and  clear,  does  not  contain  them,  si>  that  tho  material  re- 
quired must  be  present  in  the  redcoripuscles.  From  tliese  Pfeiffer  nb- 
tmned  a  stilutitm  of  the  ha'moglobin  by  rci^euted  five/iug  and  thawing 
or  by  agilnti<m  with  ether.  After  evai>oratifiti  of  tht*  ether  ln.^  passed 
the  very  diluto  hu-moglobin  woluticm  through  .-i  Hlter  bed  of  silieidiis 
earth.  In  this  way  he  obtained  a  clear  almost  cliemieally  pure  so- 
lution of  Inemftglobin  in  (Mnp^r-cent.  nolution  of  sodium  cliloriile. 
W^heu  a  ilroj*  of  this  Wiis  j>laeed  upon  agar  ami  tlien  iiioeuhdnl  witli 
infiuenza  bacilli  the  colonies  developed  as  jtleutifully  as  in  the  entire 
blood.  This  fact  left  no  question  that  the  tirst  cultures  whifh  had 
succeedetl  tlirectly  with  the  fresh  materinl  owed  tlioir  dcvelojiment  to 
the  traces  of  admixed  hiemoglobin. 

It  might  be  assumed  that  the  hsomoglobin  plays  its  i)art  in  the 
caltivation  of  the  influenza  bacilH  by  acting  as  the  can-ier  of  oxygen, 
which  element  is  urgently  needed  bv  thes*^  microbes;  but  this  does 
not  appear  to  be  the  case,  for  Pfeiffer  found  In-  experiment  that  car- 
l>on  monoxide  hteraoglobin  (CO-hjemoglobin),  whiih  can  neitln'r  al>- 
ftorb  nor  give  off  oxygen,  likewise  favors  the  growth  of  the  bacilli. 
Even  blood-agar  which  has  been  heated  for  an  hour  to  70    C.  fairly 
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\vi>ll  supjinrts  tho  dovplopmeut,  uud  lui'Tinj^lobiu  cojigiilated  by  boil- 
iuH  (ilrtti  |>ormit8  a  uotublo  growth  of  tlio  bacilli, 

Nttt  (iiitv  tlio  lilcxjil  of  iiuLu  but  ii\ho  lliat  of  diffftrKut  iiuiinals,  rab- 
bits, j^uiuea-pi^CK,  jiigt^nuH,  and  fish,  was  used  by  Pfeiffer,  aud  tbe 
samo  Bpociiic  effect  was  produced  by  oach.  Tlio  ^;rowtIi  whh  particu- 
larly iiisuriant  in  Iho  blood  of  i>if^ei)UH,  PfeifiW  tliiuks  tliiit  the  ex- 
plauatiou  litis  iu  tlio  fact  that  the  red  biood  colls  of  tho  pigeon  con- 
biiu  large  quautities  of  hffiiuoglobin  nud  disintegrate  remlily. 

Upon  blood-agar  tbe  iufluonzji  bacilli  prcHeiit  the  following  char- 
acteristicti :  The  colouies  are  minute  di'oplets;  when  they  are  cloeelv 
crowded  tliey  are  visible  ouly  under  a  leua,  though  wlieu  they  are 
farther  ap;irt  and  few  iu  iuiml)er  tliey  may  attuiii  a  coDsideral»le  8ize, 
but  even  thou  not  exceeding  the  diameter  of  a  small  pinheatl.  The 
droplets  have  no  tendency  to  coalesce.  When  npighlM)riug  colonies 
nii'rge,  tho  contoui-n  of  the  Heveral  droplets  abva\'s  remain  recoR- 
nizablo.  They  poshlhs  a  remarkable,  glassy  transparency  and  on 
micrf»8copical  examination  a[>peiir  almost  KtructiireleBS. 

The  intlu('ii/,a  Imcilli  are  strictly  aerobic  bacteria.  In  l)oiiil|on 
mixed  with  bltHhd  nr  spread  out  in  very  thin  layers,  PfeilTer  was  alile 
to  ntite  a  rather  plentiful  growth.  In  an  atnxoHi)here  of  hydrogen 
only  extremely  minuti',  sjiame  eolanios  develop,  which  consist  of  de- 
generated forms  that  arc  barely  recognizable  as  bacilli. 

A  high  temjierature  is  alHolntely  necessary  for  the  dovelopraent 
nf  llio  bacilli;  at  the  tfiiiperature  nf  the  ovou  and  with  the  use  of 
pigeiin'.s  binod  they  ri'ucii  tlie  aeme  tif  their  develn[>ment  at  the  end 
of  twenty  lumrs.  At  4'i'  C.  no  growtli  win  bfi  detected,  tlmngh  the 
bacilli  dii  n>it  din  at  this  t<'ni[»erature.  Piegarding  the  lower  limit,  at 
',\U  growth  is  stili  hixnrianl,  luitat'J'J  it  begiua  to  l>e  retjirded.  At 
23 '  to  24  itu  tracn  of  developmeut  can  be  diacoveretl  even  after  four 
davs,  so  that  tlif  InwtT  tomi»Graturo  limit  seems  to  bo  at  about  2lG^  to 
27-  C. 

Among  Pfeiffnr's  inifioi-tant  investigations  as  to  the  state  of  the 
bacilli  under  f^nnny  ennditiuns  corresponding  to  th(->se  of  tLo  outer 
World,  the  follihwing  may  be  spt-cially  noted: 

1.  In  drinking-water   the  inlluenza  bacilli  ])eri8h  very   rapidly. 
STien  a  |>latimiiii  loop  t-nutiiitiiug  a  fresh  uuiture  wiis  agitated  in  ster- 

ized  tap-ujili^r  the  nuiuht^r  of  living  baeilli  after  twenty-four  honrB 
the  temjierature  of  the  rcM>m,  iu  tlio  dark,  was  very  small ;  after 
;ht  hours  niort«  tln^  wliole  was  sterile. 

2.  The  duration  i.f  ViU^  in  bouillon,  on  the  other  hand,  is  cousider- 
e,  the  bacilli  not  d>  ing  until  after  from  fourteen  to  eighteen  days, 

tliis  wjiH  the  ease  in  the  brei'ding  oven  ;is  well  at  tlie  temperature 

M  room.     It  is  X'i'obablu  that  the  duration  uf  life  of  the  bacilli  ia 
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the  Biune  in  the  spuhun,  sn  llitit  tin-  infcvtiousueaH  continues  for  iit 
least  two  weekH. 

3.  The  influenza  bjicilli  aro  4>xcoecliugly  seufiitive  to  drying,  ahnoat 
more  so  than  choleiii  vibrios. 

In  onler  to  decide  thin  most  important  quoBtion  Pfeiffer  i>laeed 
siiuiplee  of  recent  blood-a^ar  cultures  tfjgether  with  tlif^  surrouiidiuK 
bhxxl  u[)on  sterile  gluas  Kurfatiea,  hv  meaiia  of  n  pliitiumii  loop,  and 
allowed  them  to  dr\'  there.  From  time  to  time  particles  of  the  dry 
mass  were  scraped  off  and  a^aiu  inoculated  u]>on  Ijlood-aKar.  In 
proportion  aa  the  drying  was  sudilf^n  the  death  of  the  l>acilli  was 
rapid;  wlien  the  dryiii^^  took  jilace  at  .^7  C,  the  colonies  liecamo 
much  scantier  even  after  from  tive  to  ieu  luinutes,  and  after  from  tmti 
U>  two  hourn  all  the  btcilli  were  dead.  At  tiie  t*'niper:itnr+^  of  the 
room  the  colturo  experiments  often  became  negative  after  in\^hi  hours. 
After  twenty  hours  all  the  bacilli  were  dead.  Qiiitt>  similar  results 
were  obtained  in  attemptw  to  cultivate  the  l>ac.illi  fmui  dried  inHu- 
euza  sputum.  Sjintum  which  when  fresh  had  furnished  <"ouutJi'ss 
c*tlonieH  ^jave  only  a  few  after  twenty-foui*  hours'  dryiuj^;  afttn-  from 
thirty -six  to  forty  lunirs  it  was  sterile. 

The  question  whether  the  bacillus  of  influenza  possesses  a  persist- 
ent form  has  also  been  settled  by  Pfeiffer.  Its  sli^'ht  resistaui'e  to 
drying;,  its  death  at  a  temperature  of  fill  or  after  thf^  mlditii)n  of  chlti- 
roform,  are  points  positively  apiiiist  tlu*  existence  cjf  Hi>ores.  More- 
over, u^ion  microscopical  examination  of  n'ceut  sputum  ami  of  ]mre 
cultures,  nothing  was  discovered  that  cnuld  be  interpreted  as  iioiut- 
ing  to  spore  formation.  From  these  investigations  Pfeiffer  draws  tlie 
following  conclusions: 

"1.  Any  development  of  the  influenza  Vtacilhis  nutside  ilie  human 
body,  in  the  ground  or  in  water,  is  impossibli):  2.  The  spread  nf  in- 
fluenza by  dried  and  pt»wdered  H]»utuni  can  occur  only  Ui  :i  very  lim- 
ited extent;  3.  The  conti^J;iou,  as  a  rule,  is  conveyed  by  the  recent, 
still  ra(nst  secretion  from  the  nasal  and  bronchial  mucitus  membrane 
of  influenza  ])atieutH." 

Awording  U*  Pfeiffer's  statements,  the  f(»llowiiig  method  hjus 
proved  successful  in  securing  pure  cultures  of  the  intlueuza  bm-illus: 
"The  c>riginal  mati-^rial — bronchial  sputum  or  juir(\  from  pnrtiims  of 
lung  infiltrated  with  bronch(>]}ueunn»]iiii  ai  irjiluenza — is  first  lini-ly 
divided  in  1  ()r  2  c.c.  of  Ixniillon  until  a  uniform  and  only  slightly 
turbid  emulsion  results.  ThiB  preliminary  dilution  hns  two  objeels. 
In  the  first  place,  in  the  succeeding  innculution  tlu'  number  of  the 
transferred  germs  is  sufliciently  dimininhed,  so  that  sev^arat**,  well- 
dpveloi>ed  colonies  may  form.  S«»C"ndly,  the  liM-moglobin  p^^sen^  in 
the  original  material  is  largely  diluted,  so  that  the  growth  of  the 
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bacilli  upon  media  not  prf^vioiislj  prepared  with  blood  is  complete- 
ly iuLiliib'd.  TLIh  emulsion  is  tninnferred  bv  means  of  platinum 
l(K>j(S  to  blood-agar  and,  for  purposes  of  contitil,  bIho  to  ordinary  or 
(j:lyceriu-Hg:ir,  and  tliatribut4Hl  as  uniformly  as  possible  over  the  entire 
surface.  The  test  tulws  are  th<^n  plm-^d  iu  the  oven.  After  twenty- 
four  h(iui*s  thfl  colonies  are  seen  uj>on  the  blood-agar  as  densely 
crowded  transparent  dniplets  which  untler  the  microscope  are  seen  to 
lie  composed  of  very  dolicate  bacilli;  while  the  control  tulles  either 
remain  sterile  or  contain  merely  scattered  colonies  of  other  species  of 
bjiA'teria  ass^jciattnl  with  the  inflneu/ji  bacilli,  usually  streptococci  or 
Fninkers  diplncoi'ci." 

A  peculiar  mode  of  cultivating  iiifliien/,a  bacilli  has  been  devise*! 
by  XjLstiukov.  He  stjirted  with  the  idea  that  the  yolk  of  hens'  eggs 
was  chcmicidly  vory  similar  to  blood,  in  that  it  uoutaiueil  ferric  ositle, 
potuHsium  salts,  and  ])ht)sphato  combiuatious,  and  that  the  iron  in  the 
blofxl  iu^  well  as  iu  yolk  of  ej^^^s  existed  in  the  ft>rm  of  complicated 
organic  compounds.  In  order  to  obtjiin  a  particularly  transparent 
uutiieiit  iiiediuui  he  ilissolved  the  yolk  in  alkaline  tlistilled  water,  the 
jiroportiiHi  l>eii]g  ;3  gm.  of  a  te]i-per-4.'eut.  solution  of  cjiustic  soda 
to  1  Htrr  of  distillinl  wat^er,  tu  which  faintly  alkaline  fluid  100  c.c. 
of  yolk  is  added.  The  yolk  is  freed  from  surrouudiug  albumen  by 
ritlliiig  it  over  blottin^-paftor.  The  yolk  solution  thus  i*reimre<l  is 
jthifiMl  for  iibont  two  liours  in  a  KiK'h  steam  sterilizer,  and  on  the 
following  day  wln^u  tlu*  li(|uid  hfis  settled  it  is  filtered,  jHUired  into 
tt'st  tiiliMS,  ajid  sterilized  in  the  nrdiiKiry  way.  In  the  test  tnlie  the 
Holntioii  a|ipetiii4  grceuisli  with  retlected  and  yellow  with  transmitted 
Hglit.  Tin'  ftilhfwing  is  the  mode  of  prejiariug  a  one-jior-cent.  yolk- 
gelatiu:  Tak^  1  litre  of  the  yolk  solution  and  15  to  20  gm,  of  agar- 
agar  or  MO  to  KKI  gm.  of  gelatin,  boil  until  complet^^ly  dissolved,  aud 
rpplacn  the  evaporated  water.  The  o]ia*|Ue  nuLss  thus  resulting  is 
p;wsed  through  a  Plaiitamour  filter,  and,  if  desired,  meat  peptone, 
etc,  is  addi  lb  Nustinkov  rejMirts  that  he  has  succeeded  in  obtaining 
luxuriant  rnlliirHs  upon  this  nu'dium  from  tlm  sputum  of  influenza 
patients.  Owing  to  the  trouiile  in  juvparing  blruxl-agar  it  would  he 
most  desirable  if  such  a  culture  medium  could  be  used,  Imt  it  dries 
not  ap]ii  ar  (piite  certjiiti  that  the  intlnenza  liacilli  are  to  l>e  found 
upon  it  ri'gularly. 

When  pigeon's  Idnod  is  lo  1h>  used  f<ir  the  cultivation  of  the  iufla- 
oiiza,  li;irilM,  tin'  fulluwing  method  will  bf  found  the  l>est.  The  bird 
is  held  tirmly,  tnw  wiiiu  is  lift-i'd  up,  and  the  small  feathers  are  plucked 
from  the  axilla.  Al  tin*  point  where  the  large  vessels  are  visible  the 
skin  is  was^u-d  with  snblimiitp  solution,  for  whieh  purpose  sterilized 
cotton  is  emi>hiycd.     Then  follows  washing  with  alcohol,  so  that  an 
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absolutely  sterile  and  clean  surface  is  secured.  Next  the  veiu  is 
divided  with  small  [lointed  scissors  und  a  sterile  test  tube  is  held  so 
that  the  drops  of  bl*»cxi  fall  directly  into  it  before  they  touch  any 
other  part  of  the  Mkiu  or  the  feathers.  Wheu  about  1  c.c.  of  blood 
has  been  collected  in  this  inamier,  it  is  well  stirred  in  the  bol^ 
torn  of  the  test  tube  with  a  ijlatinum  loop  previously  heated  and 
allowed  to  cool.  The  blood  is  thus  detibriuated,  and  is  then  sjirf  ad 
from  the  tube  ni>o]i  agar  plates  or  upon  obli<iuely  congealed  agar 
surfaces,  by  means  of  the  jdatinum  iooj?  or  a  platinum  brush.  This 
is  a  troublesome  prf>cedure,  and  the  dithculty  of  jjrppurin^  a  fresh 
culture  medium  often  prevents  the  bacterioloi^icsxl  examination,  be- 
cause the  inoculation  from  the  fresh  simtum  Ciiiiimt  Ite  niadn  rapidly 
enough.  It  would  l>e  well,  therefore,  if  the  fresh  blood  could  be  dis- 
pensed with.  To  this  end  VoKea  ])repareil  meilia  with  blood  taken 
from  men  by  ciippinj^  and  |)re8er\'ed  upon  ice.  This  investigator  even 
prefers  such  media  to  any  other.  He  keeps  the  blo<Kl  on  ice,  tlior- 
ou^^hly  af^itates  the  serum  with  the  clot,  places  a  few  drojw  in  a 
Petri  dish,  adds  liquid  agar  at  100',  mixes  well,  and  allows  the  njass 
to  cool. 

The  admixture  of  blood  with  the  metlia  has  another  drawback 
besides  the  technical  difficulty,  namely,  tliat  a  number  of  platen  nr 
test  tubes  are  always  untit  for  use.  Despite  evory  care  and  ]>rHctice 
Goutamiuutiou  cannot  always  l)e  avoided.  Hubcr  endeavored  to  over- 
come this  drawback  by  usinj^  HmiiiuerHi  hmmato^'pu  inHt4'ad  of  tlie 
Inemnj^livbin.  Huber  descriltes  his  method  with  its  advunta^^'i^s  as 
follows:  Ha'matoKeu  is  a  dark  reddish-brown,  turltid  liipiid  with 
aromatic  ttdorand  taste,  and  having;  a  neutral  reMctinii.  Wlipn  iiiix*^! 
with  agar  it  ]troves  to  be  not  free  from  gfrnis,  and  when  tlio  Httmiipt 
ia  made  to  sterilixe  it  in  a  current  of  steam  it  coagulati^H,  forming 
thick,  opmpie,  brown  lumps.  On  the  additi4>n,  howi'v*T,  of  iiotasli 
lye  until  the  reiiction  is  strongly  alkalino  it  is  ijoshUjIc  to  siH-itn'  a 
prepanitinn  that  remaiim  tluid  at  IW  C,  and,  having  been  freed  by 
tiltratiou  from  the  few  albumintnis  substauces  j^n-iiiiiiatod  by  hoat, 
kei^ps  clear  even  after  repeated  steani  Htt'rilizati'Ui.  The  diirk  lilfuui- 
red,  germ-free  tluid  thus  obtained  is  tlien  addfd  tn  tin*  litpietied  agar 
by  means  of  a  sterilized  pipette,  alunit  0.5  cc.  furojirli  t»>st  tub*',  bnt 
not  l)e(ore  it  has  c(xile<l  to  50  or  (10  ;  for  at  higlier  h'liiprratnrrs, 
owing  to  the  lessened  alkalinity  folhiwing  the  dilution,  cfmgulatitm 
again  occurs.  In  this  way  is  obtained  a  pcrfr-rtly  transparent,  bhmd- 
re<l  nutrient  medium,  uiwin  wliicb  tin-  inthnMixa  bacilli  Htniriw]!  aiid 
upon  which  they  have  l>een  cultivated  nuintorrupt^Mlly  tn  tin*  seventh 
generation.  The  gnnvth  is  decidedly  hIowm-  t}i;ii!  npi>ii  blnnd-agar; 
ouly  rarely  in  from  one  to  two  days,  usually  not  until  from  three  to 
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five,  and  soinetiinHM  ii<it  lmf(»re  from  oight  tit  tftn  days  aftor  inoculation 
do  we  ol)8erve  *m  the  oltlitiuely  ooii^ealpd  snrfjicp  those  t>pi«il  8u»all, 
round,  non-continent,  flcar  \vaU>r-liko  droplets,  \isually  \'iHibIe  only 
with  a  lens,  wJiifh  rei)ri>aeiit  thft  (MjluiiieH.  The^e,  moreover,  grow 
but  slowly  and  Blightly  thereafter,  and  either  never  or  oidy  Jifter  a 
very  lou^^  time  do  thoy  reach  a  size,  euabliuji;  them  to  be  recognized 
with  the  naked  eye,  rw  they  d<i,  for  instjiut'e,  ui»on  agar  prejMired  with 
pigeon's  blo(xl.  On  the  other  hand,  their  ihiratiou  of  life  is  nmteri- 
ally  iuereasetl.  While  according  to  PfeitFer'n  obsei*\'atiouH  bhxxl-agar 
culturen  am  usually  drad  after  from  fourteen  to  eighteen  dayR,  and  a 
transfer  to  a  fresli  niodiuiu  appeiirs  dt^sirable  every  four  f>r  five  days, 
Huber  wits  nliK?  Huecessfully  to  iiuunhite  hienjatogeu-agar  cultures 
tInity-Hve,  thirty -eiglit,  and  forty  days  4ihl. 

Tlie  infiueuzji  baeilli  tionrinh  also  in  hiematogeu-agar  stick  cul- 
tures, insjiitoof  tlu'ir  niarki'd  m-ed  *>(  <)Xygeu.  Here,  too,  the  growth 
is  slowed,  however;  for  a  fiij(*  gray  shadow  appears  in  the  ilepreKHiou 
at  the  earliest  aftor  two  or  tlivet?  days,  usually  not  Tiutil  five  or  six 
days,  and  ofU'ii  vitv  niuch  later.  Tliis  HJindow  increases  (piiU^  slowlv 
iu  deu.sity  until  it  finally  appeal's  in  the  red  ineiliuni  as  a  dark  streak 
which,  examined  with  a  lens,  is  set  with  round  bosses  and  resembles 
a  y4>ung  tyjihoid  stick  rullun\  aside  from  the  diffej*ence  iu  color. 
The  dnration  of  lift;  of  the  bat'illi  is  thus  still  more  iucreAseil ;  Hul)er 
inoculated  four  such  cultures  with<mt  a  single  failure  after  twenty, 
thirty-five,  forty-two,  forty -seven,  and  sixty-seven  days. 

In  cousideratioti  of  all  this,  iu  tlie  investigation  of  influenza  for 
purj>osoB  of  iliaguosis,  bli>od-agar  untpiestiouably  is  to  bo  preferred 
to  luematogeii-jLg.ar,  owing  to  (lie  slight  energy  of  growth  of  the  bacilli 
upon  the  latter;  Imt  for  exiierinientjd  investigation  the  new  inetlimn, 
especially  tlm  stirk  cnlttire  which  it  rendpi"s  pos.sihle,  seems  to  he 
very  ai>fn"opririt4^  In  reason  of  th*'  protracted  lengtli  of  life  of  the 
colonies. 

Having  lieen  instigated  tosiiectrfiscopic  exatiiinatiousby  the  lieau- 
tiful  blood-red  color  of  the  initrient  inediiini.  HuIht  convinced  him- 
self that  oxyi);eiiiogli)bin  wns  not  present  in  his  hiematogeu-agar,  at 
least  not  iu  demonstrable  ipianlit\ .  This  finding  may  serve  to  cor- 
roborati^  tlie  f;n't  ascerlriined  \t\  Vfeifi'er,  that  the  haunoglobin  is  the 
indisjiensable  factor  in  the  develnpmtnt  of  infiueu/^i  cohmies,  not  by 
reason  of  its  jwting  as  carrier  of  oxygen,  but  probably  owing  ti>  ita 
contained  iron. 

A  hifiiudogcn  nudiani  favoring  the  development  of  infiuenza  colo- 
nies may  also  be  ])rcpared  with  soda  lye,  by  which  it  jictpiireH  a  yel- 
lowish-red <'i)lor.  But  as  a  rule  so  many  i-rvstals  form  within  and 
upou  tho  surfiKu  of  the  agar  tLut  thu  recoguitiou  of  ilio  coluuieu  is 
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mailp  far  more  difficult.  HrpmattJ^^eu  honillon  in  likewise  Biiitabln  ff>r 
cultivating  tlio  bariLus. 

Max  Kit.'lit<»r  luiule  varions  exiwrimeiitH  with  a  view  to  cxillirHtiiig 
the  ii»t!ufiiz;i  Uicilli  xxpon  otlior  niodin  ihfin  thoKe  of  Pfeiffer.  He 
conltl  demoustraU?  a  f me  bit*  growth  upon  agfir  oo]it*?d  with  filorilizotl 
sjiutuni,  fltoriln  bile,  or  tlie  yolk  of  pigeouH'  aud  heus*  pgK*^.  Thfl 
develDjiiueut  was  ratbor  luxuriant  upon  jms  when  mixed  with  l>lond 
iiud  titeribzt'd  \*y  nipejite<I  licnliuK  in  fmm  GO"  to  70  ,  but  not  uijon 
f'oDorrho'jil  pus  trpat«*d  in  the  same  way.  Mpthivmoglobin  still  con- 
taining somo  unchanged  oxylm^nioglobin  was  also  usod  with  sufross. 
Hieiuatiu  seilulions  i}rfpartnl  affi*r  {■aHt'ntaivi''s  uietLtHl  pntvfd  iin- 
8uita1>le.  Richter  also  found  tho  yolk  cultures  reconimeuded  by 
Nastinkov  entirely  inapprofjriatf,  Strnuge  to  say,  however,  he  ob- 
tiiiued  but  a  feebln  growth  by  the  uHe  nf  Honiimd'H  hieniatogpn  after 
Hul»er's  method  described  aliovo,  HIh  culture  exjieriuients  fils<  ►  failed 
when  ho  added  veratin,  and  with  ivfercnce  to  tln^  use  of  PfeirtVr's 
blood-ngar  KIrliter  iM)iiits  out  that  the  iircpjinitiou  of  tht*  njcdiuni 
requires  grejit  exactitude,  e^Hpecially  sutHcitnit  ;dka]rnity. 

Kitasato,  in  18ih2,  at  Koch's  instigation  investigated  wlieHier  it 
waH  iM)ssibh^  to  obtiiin  i>urp  cidtnres  <*f  tubercht  bacilli  directly  from 
the  8i)utura  of  tuberculous  persons  and  succeeded  with  a  method 
Koch  hml  suggested  to  him  for  the  ]}ur|iose.  To  this  end  the  patients 
were  dinvted  to  expect(U'ate  directly  into  sterilized  4lonblc  dishes  the 
sputum  raised  by  a  true  cough,  not  by  hawking.  A  portion  of  the 
«putura  is  theu  imnnMliutely  isffhited  with  slerili/eil  instruments  and 
carefully  washed  in  at  least  ten  .suecessive  dishes  lillcd  with  sh-rile 
water.  In  this  way  it  is  possible  to  eliminafa^  nearly  all  the  other 
bacteria  which  have  l>ecome  mixed  with  the  situturii  ijv  its  passage 
through  the  oral  cavity.  In  the  last  <lish  the  s]iutuiii  is  torn  ajtart 
under  sterile  water  and  from  its  iiiidwt  u  portion  is  taken  for  micro- 
scopical examination  and  for  inm-ulation  upon  agar.  According  to 
KitJisato,  the  same  method  Huffiees  for  obtaining  rajridly  a  pure 
culture  of  influenza  l»acilli.  Sncli  cuUurcH  have  a  specially  charac- 
teristic appearance.  C)uoblii|uely  c(mgealcdgh  cerin-agjir  the  several 
colonies  manifest  themselves  as  extremidy  minute  pitints  resembling 
drops  of  water,  which  in  the  Hrst  twi*uty-four  hours  can  be  recog- 
nized only  with  a  lens,  so  that  on  macr4)scopi<;  iiisjtection  such  a 
tube  is  hardly  to  l>o  distinguished  from  a  sterile  fine.  Similar  cul- 
tures have  l»een  propagated  h.\  Kitasato  forten  generations.  Nunn'r- 
OUB  small  coh>nies  always  develoji  upon  tlie  moist  agar  surface. 
What  is  especially  notable  about  them  is  that  they  always  remain 
separatt*,  never  coalesi-e,  and  never  form  a  coln'rent  layer.  This  is 
80  characteristic  aa  to  l^e  ah)ne  sufHcient  to  di.stinguish  the  iuHueuza 
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bufilli.  Pfeiflfer  aud  Beck  could  uot  obtaiu  these  Tesults,  so  that  it 
Btill  reuuuuH  an  <t\ien  ([ueation  whether  Kittaato*s  glyceriu-afjar  pos- 
sessed }»eculiiir  properties  or  whether  he  was  deceived  by  a  morjAo- 
Itjgioally  very  similar  IjaciiluH. 

At  all  events  it  is  absolutely  essential  for  the  diagnosis  of  influenza 
that  the  untrieut  medium  made  line  of  should  cause  the  developmeut 
of  the  bjwilli  witht»ut  tiny  dovibt  and  should  never  fail.  For  tliia 
reason  the  best  plan  will  be  to  follow  Pfeiffer's  directions  for  the  time 
})('ing.  Most  liaotorioloj^'ists  agree  iu  this,  that  although  the  first  cut- 
liU'H  jiiiiv  Kucceed  witl](iutbloe)d-agar,  this  niediiini  is  necessary  for  the 
further  culture.  Upon  it  the  bacilli  grow  most  hisiiriantly  and  can  l>e 
propat^'jited  '"/  Hhifitm.  Duly  care  nnist  be  had  to  transfer  them  to 
frenh  media  after  from  four  bv  five  days,  as  they  reach  their  height 
after  forty -eight  hours  and  then  die  rather  rapidly.  Half  an  hour's 
heuting  of  tho  bh  n  id-agar  tul»os  does  not  make  them  unfit  for  cultivation. 

WIjhu  a  ini^diiim  containing  Inemoglobin  is  used,  it  cau  l.>e  demon* 
atrated  that  the  Imcilli  still  vegetate  iu  the  depth  of  the  puncture 
whore  tho  uccfss  uf  air  is  limited,  idthough  they  do  so  far  more  scan- 
tily tljuu  with  jun'feL't  ni-robiitsis.  Under  fimiidete  exclusion  of  oxy- 
gen growth  no  lougt^r  oiictn'H. 

Ili'gardiiig  the  viability  of  the  bacilli  iu  tho  dried  state,  Kmae 
coiitinned  Pt'eitVer's  timliiigs.  After  twenty-four  hours  at  the  temper- 
ature of  the  room  he  found  but  few  individuals  among  millions  still 
viable  and  few  survived  ufter  soven  liours  at  'A7  .  The  influence  of 
diJfuse  diiyliglit  greatly  liaHt**iis  tlieir  death.  Kruse,  therefore,  is  of 
opinion  that  infection  with  intliieu/^  bjieilli  through  the  dust  of  the 
air  Im  as  difHcnIt  nf  i-xperiiiieutal  proof  as  it  is  in  the  c.ji«e  u(  cholera. 

Condition  op  the  Kacili.!  in  the  Mouiiii)  Secretions  of  Inflcbnza 

Patients. 

Iu  this  (piHstion  Pft^Iffer's  fuinltimenbd  iuvestigatious  have  also 
proved  altiiost  eoiielnsive.  The  priiiriital  results  are  as  follows :  In 
recently  attackeil  ami  still  ]iyrexi;d  pritieiits  the  intlueu7Ji  biKulli  are 
found  iu  the  vis<'id,  frothy  sputum  expiH-torated  from  the  bronchi 
(hiring  violent  attai-ks  of  cough;  therp  they  ai>pear  in  free  swarms 
embedded  in  tin'  murouH  grouutl  substance  of  tlie  sputum,  while  the 
pUH  cells  cdutaiu  the  specitii*  biicteria  (vnly  in  small  uundiei-s.  As  tlie 
dispjiso  ailvaiices  the  niicroseopiea]  afipearance  f»f  the  sputum  changes 
iu  a  characteristic  manni'i*.  The  number  id  free  iuHuen/H  bacilli  de- 
creases, wliile  (lie  pus  ecllM  an*  acttiallv  packed  with  the  delicate 
bacilli. 

8ubsei|ueut  tu  tho  acute  stuge  of  the  iutlueuza  catiurh  and  during 
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convalescence  the  great  majority  of  the  Imeilli  are  in  the  interior  of 
the  piis  cells.  The  bacteria  alno  present  distinct  HigUH  of  tlegeneratiuu 
at  that  time;  they  become  very  slender,  break  down,  stain  with  diffi- 
culty, and  can  no  longer  be  cultivated. 

In  Home  convalescents  from  influenza  wliose  recovery  is  nniisually 
l>rotracted,  the  explanation  of  this  fact  is  found  in  the  persiHtence  of 
the  bacilli  for  weeks  after  the  attack,  and  they  can  be  demonstrated 
in  large  nuinl>er8  in  some  nf  the  particles  coughed  up,  espefijdly  in 
the  morning. 

While  Pfeiffer  was  able  to  demonstrate  these  bacilli  in  tlie  sjiutum 
in  every  CAse  of  inilneuza,  he  never  found  them  in  the  blood.  In 
numerous  investigations  of  severe  and  slight  castas  of  influon/u,  in 
which  daily  from  ten  to  twenty  drops  of  blood  wero  inooulnted  upon 
A^BTj  every  specimen  remained  sterile.  Not  a  single  influeuziL  4-ohniy 
conld  ever  Ik*  made  to  develop.  This  fact  coiTospomb*  with  the  micro- 
scopic iSuiliugs  in  secti4»iis  of  tissue.  In  two  instances  oidy  did  Pfeif- 
fer see  the  influenza  bH/^filli  in  the  interior  of  small  veins.  In  both 
cases.  howe\'er,  these  veins  juljftiued  tissue  tliat  was  coTii]t]etely  iillfd 
with  bacilli.  The  i>ossibility  of  their  traus[)ortritio]i  by  the  bloml 
current^  however,  cjinuot  1m*  Hlwulutely  dt^uii^d,  for  PftMfl'er  succei'dod 
several  times  in  cultivating  isolated  influenza  cohmies  from  the  sub- 
stance of  the  spleen  and  kidue\'8. 

The  presence  of  the  bacilli  in  the  secretions  of  the  respinitory 
organs  him  since  been  uniformly  C4Uifinneil  in  many  investigations 
covering  a  large  nniid;H*rof  individual  cases.  As  I'feitlVr  stated  in  his 
firHt  communiratioti,  hi*  was  able  to  Huil  them  in  un(-omplic;kted  cases 
in  absolutely  pure  culture  itud  usually  in  enormous  i[uaiititii's.  "WLcii 
influenza  attacks  persons  whos^^  bronchi  are  aflVcted  witli  sonic  other 
disease,  f.f/.,  phthisical  patients  with  cavities,  it  is  natural  to  find  in 
the  sjiutum  also  other  microorganisms  iu  var\  ing  4|Uiintities. 

In  the  Secretion  of  the  hir\  nx  and  trachea  there  is  nsnal]\  a  mix- 
ture of  different  ba<'teria.  among  which,  however,  the  influenza  bacillus 
predominjitos.  In  cases  of  intiuonza  jmcnmoidji  flu*  foreign  adtnix- 
tures  in  the  brouWii  become  progressively  sparser;  in  the  smiiHer 
bronchioles  ami  the  pulmonary  tissue  tde  influenza  Iwcillus  alont* 
remaius.  In  the  bronchi  the  liaeilli  lie  in  immense  masses  upon  ainl 
l_>etween  the  destro_>ed  epithelium,  only  here  and  there  peuetniting 
into  the  submucous  tissue.  At  these  points  the  pus  cells  are  actually 
iiverwhelmeil  with  influeiiwi  bacilli.  This  is  partiruhirly  the  case  in 
the  central  portions  of  the  inflammjitory  lobular  fori.  But  they  also 
penetrate  the  puhnouary  tissue  and  get  as  far  as  tlu^  phnmi.  In  twfi 
ivises  of  empyema  after  influenza  PfriflVr  found  iiifluen/rt  bat-'illi  ex- 
clusively in  the  false  membranes. 
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Hiilmr  Irna  cnnfirraotl  Pfeiffer's  statemeuts  in  two  small  opidemics 
in  tlio  yejir  1S1>;!.  In  five  sporadic  ctifles,  however,  he  wiis  unable  to 
domoustrjitc  iutiueuzii  hjioilli  eitlier  under  the  micrnseoi>e  or  by  cul- 
ture. Still,  in  thfHO  recent  cases  he  failed  to  exaftiiue  the  nasal  secre- 
tion, and  hence  the  poBsibility  is  by  no  means  ext*lu*led  that  the  true 
morbid  process  had  Hh  seat  there.  In  the  ejiidemic  cases  Huber 
fuund  in  the  spxitum,  which  wa8  yellowiah-green,  viscid,  and  uuiu- 
niuhir,  tliat  the  inHiienzii  Imcilli  were  present  in  enormous  maaaes 
and  in  ahnost  pure  cuUure.  Ho  himself  admits  that  in  ei^^ht  other 
cjLSi'S  in  which  tlie  process  was  quite  recent  and  acute,  the  sputum, 
scanty  and  espectnrated  with  difficulty,  contained  innumerable  and 
various  bacteria  wliicli  possibly  may  have  overshmlowed  tlto  iuHueuza 
bacillus.  But  when  he  exuuiiued  the  secretion  of  the  mucosa  of  tlie 
nas<>])harynx  in  five  of  these  Ciisea,  he  found  the  typical  bacillus  iu 
three. 

Nastiiikov  secured  a  pure  culture  of  tlio  bacillus  fnim  the  sputum 
iu  twenty  cases  uf  influenza  examined  by  him,  and  Klein  likewise 
tU^monstrated  Pfpitb-r's  barilli  in  the  bronchial  aputuui  fnuu  forty- 
three  <'ases  nf  inHuenza.  He  also  found  them  in  the  oral  secre- 
tion and  iibserved  that  they  gradually  di.sappeared  as  the  ))atieuts 
recover* 'd. 

In  cases  of  influenza  pneumonia,  at  the  hei^jht  of  the  disease,  Beck 
found  the  JMiciili  in  piire  mlture  iu  the  simtum,  very  often  enclosed  ju 
cells.  He  stides  tlint  they  iicrHisted  dnrinj^  convalescence  and  even 
after  that  cmdd  be  fountl  for  a  Umy^  p<irioil  iu  some  wises,  when  at 
times  they  suddenly  disaii]>ejired.  Of  s]>et!ial  bacteriolo^^ical  interest 
was  tin*  i-asf  rif  a  man  with  sarcoma  nf  the  lower  maxilla,  who  dioil 
suddi'uly.  He  had  fevi-r  but  tiiere  was  no  expectoration.  At  the 
ant<»psy  the  microncopical  demonstration  of  a  piu*e  culture  of  inHn- 
en/.a  Iwiciili  in  tlm  jmnilcnt  i"ln^'  i»f  a  medium-sized  bronchus  j>er- 
milted  the  dijiKHosis  of  influen/.a  which  had  not  Iwjen  i>r8vionHly 
susitecled. 

Aimtu^,'  the  fii-st  coiifirmiitit»ns  of  Pfeift'er's  discoveries  that  of 
WeirliHi'lbauni  is  of  particular  iniportauce.  He  reiMirted  iu  181*2  six 
autopsies  on  inllupti/a  cases.  In  all  of  these  he  could  demttnstrate 
the  iiiHuiMiZH  bacilli  in  sectiitns  at  thi*  bnmchopnoumouic  foci.  They 
w«*re  situat4'd  partl>  within,  [>artly  withnut  the  leucocytes  aud  tlie 
alveohtr  4*pitlii'lia.  In  tln^  recent  crises  they  were  extremely  numer- 
ous, in  tlii^  nldi-r  caNcs  tln*y  were  more  scanty.  Weichsell>aum  de- 
moustrati'd  the  same  bacilli  also  in  two  ca-ses,  the  auttipsy  of  which 
had  1hm4i  made  some  time  previously,  by  staining  i>ortions  of  the 
bronchoiiuinnnonic  fot'i  whicli  had  lieen  ]>reserved  in  alcohol.  In 
Bozue    cases   he  found   pneumucucci   asstHiiattfd,  but  in  j^rououuced 
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lobular  pneumonia  the.  influenza  Iwn^'illi  were  preseut  in  puie  culture. 
Similar  results  were  obiainGd  hy  liaises,  A.  PfuLJ,  Albu,  Neisser, 
B<^rgardt,  and  KniHe. 

The  lony  i>er8istence  of  tlio  influenza  baeilli  in  tlic  Hputum  was 
demonstrated  by  Kruso  in  two  eaHOH,  In  one  patient  lio  fuurjd  tlio 
bm'illi  in  the  Himtum  four  months  after  the  onset  of  the  diBerme  and 
ten  weeks  after  the  tf^rmiuatiou  of  the  epidemic;  of  coursi',  tho  nuni- 
'ber  ol  the  H|>ecific  bacteria  wan  then  much  leHs  than  in  recent  cases. 
A  fhiiTi^e  in  their  i>eculiarities,  however,  was  tlien  no  more  to  1»g 
disctivered  than  when  the  bacteria  had  been  culti^'ated  for  an  equal 
leuKth  of  time  upon  artificial  culture  media. 

In  direct  connection  with  the  <tbserTation  of  tho  patil^nt^^  in  the 
Fricdrich-AVilhelma-Stift  at  Bonn,  tho  [ircHont  writ+T  made  an  in- 
vestigation re^ardiuj^  the  occurrence  of  the  influeiiiia  bacilli,  fnmi 
whicli  may  I >e  deduced  manr  conchanions  of  eindpiiiiological  interPHt 
and  of  importance  regarding  the  conrne  ui  influenza  as  well  as  (d 
mixed  iufectious.  We  shall  revert  to  the  resuUs  <>f  th^s^  inveHti^^a- 
tions  in  a  later  section.  Here  it  will  siiflice  to  stjito  that  the  tindin^'a 
a^reo  perfectly  with  those  obtained  by  Pfeiffer  anit  Krnsc.  it  is 
quite  remarkable  that  in  some  cases  the  bacilli  may  still  1)0  found 
in  the  sputum  when  the  patient  is  a]>parently  restored  to  health,  aud 
that  on  tho  other  hand  they  can  no  longer  be  fouud  iu  spite  of  careful 
examination  iu  caaos  preseutiug  altt-'^natin^  imijrovfnu'ut  and  exacer- 
bations and  that  they  then  suddenly  reappear;  and  that  in  ot]!(>r  pa- 
tit^nts  apiiu— for  instance,  iu  those  with  bronchiectases — the  iiacilli 
c^udd  \m  demonstrat4id  postmortem,  while  th«^y  failed  to  itpjiear  in 
tho  sputum  dtirin^^  lifi*.  One  of  tho  casi's  is  of  intcrrst,  nmrcovir,  hi 
tlmt  the  fliaitum  contained  lar^e  nundiers  at  influenza  luu-iJIi,  Imt  the 
attuck  of  influenza  did  not  (Hvur  until  the  thiy  foHowiu^  ili<>  dt^mon- 
Btration.  This  calls  to  mind  a  noteworthy  case  olwervfd  liy  X.it'slcin 
at  Genoa,  in  which  cholera  bicilH  wore  accidentally  fimml  in  the  in- 
testinal dejectiouB,  though  the  cholera  attack  l>ei;an  afterwardH. 

When  infln«Miza  reappeared  in  Freibnr;.:  iu  IK'.^JJ-IU,  Ihinniler  suc- 
ceeded in  denionstratiug  the  presence  of  Pfeiff'er's  bacilli  in  tho  third 
case.  This  is  all  tlie  more  remarkable  as  the  patients  were  not  at 
first  HUHpPcted  of  suflferinK  from  influenza.  After  the  disease  was 
thus  carried  into  the  hospital  a  number  of  (Hffereut  patients  were 
affected  with  it,  and  in  Bc»me  of  these  hospital  infections  the  influenza 
bacilli  were  likewise  demonstrated.  In  a  few  rasps  he  also  succeeded 
iu  tindiuK  the  biu-illi  in  tho  sjiutuni  as  late  jis  four  weeks  from  the 
onset  of  the  dise^we,  iu  the  course  of  advanced  convalescence. 

In  the  Institute  for  Infections  Diseases  in  Berlin,  iicenrdin^;  to 
Waasennann,  the  investigation  covered  many  huudredu  of  sx'^^^^  ^^^ 
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the  reeiilt  was  tliat  the  influenza  ba^^ilH  were  discovered  in  large  num- 
bers at  the  time  of  the  epidemic  of  1893-94,  and  more  rarely  after  it 
had  run  its  fourso.  In  the  uou-epideiiiic  peritxl  the  microorKanisinfl 
were  dincnvered  now  and  then  in  larj^e  masses  in  the  setiretions  of 
some  patients;  every  one  of  these  attacks  could  be  traced  back  to  the 
time  of  the  epidemic. 

Influenza  Bacilli  in  the  Blood  and  the  Vakious  Organs. 

PfeifFer'H  Iwifilli  hare  been  fonnd  cjuite  exceptionally  in  the  blood. 
The  discnverer  hiiuHdf  (*baervetl  them  in  sectionB  in  the  bhxitl- vessels 

of  Hiu'h  tiHsne  only  hh  wtiH  completely  infiltrated  with  Iwilli.  All  the 
experimeutK  made  by  him  uilli  a  view  of  obtaining;  the  bacilli  by  ciil- 
ture  fn>m  tlie  blood  were  uej^ative  in  their  results.  From  this  fai't  he 
eonehulos  that  as  a  rule  thn  sjieoific  microdr^^auiHins  do  not  circulate 
in  [ho  lilood  durin^^  the  iittm-k  ol'  iuliuouza.  As  these  bacilli,  how- 
ever, develop  with  the  i^reatest  facility  upon  bhuxl-agar,  the  condi- 
tiouH  wrmld  ai>pear  extremely  f;ivnrable  for  obtainin^^  a  luxuriaot 
growth  of  any  cnutiiiued  bacilli  after  fl])readiiiK  the  blood  ui»on  the 
surffU'c  of  the  medium. 

At  the  fiiiit'  ipf  tho  iuflupiiza  epiilpniic  in  Xajtlas  in  the  year  1R90, 
Kruso,  iiidril  In  rmiHiin  and  Pa.Si|U:di',  iniul*^  i^xtt^^uHivo  examinations 
of  the  bltHid.  At  iliat  tiiiio  tlie  view  prevailed  that  the  presence  of 
thi'  bat'ilH  ill  tin*  blood  \v;im  a  iimttf'f  (jf  importance,  esjiecially  in  cases 
ill  wliich  thi'  s\  iiii'toiiiH  ikmuIimI  jjartii'iilarly  to  the  nervous  system  or 
in  otlier  organs.  The  alH»ve-named  investigators  examined  the  Ithnxl 
in  tifty  cusi-h  of  intliionza,  from  th*^  earliest  sta^'en  onward.  With  all 
<lun  [iroi-antions  tliry  collected  from  tlio  jiatients  frnui  three  to  fifteen 
drojKS  of  blood  upon  liquefied  gelatin,  mixed  it  with  a^ar,  iHnirwl  it 
njioTi  Petri  dishen,  ami  kept  it  at  a  temperature  of  from  l-ifP  to  37'  C 
The  result  was  absolutely  iie^jative,  ev(Mi  wlien  the  dishes  remained  in 
the  oven  for  ten  days. 

'Uliile  this  alone  renders  it  very  imi^robablo  that  the  bacilli  are 
transported  iu  the  blood  t-urrent,  wo  havn  the  additional  fact  tlmt  the 
Tni(T(4>H8  were  found  (mly  in  excej^tiona!  instances  in  other  organs. 
PfeifiVr  succeeded  a  few  times  in  cultivating  isolated  colonies  from  the 
spleen  and  kidney  obtained  at  autopsies.  T  found  the  bacillus  once 
only  in  tlie  spleen  of  a  man  dead  of  iiifluenxa.  A.  Pfuhl  claims  to 
have  found  the  bacilli  in  the  brain. 

At  the  same  tinip  with  Pfeiffer's  first  report  Canon  ha*!  imblished 

the  results  obtained  by  him  iu  tlie  examination  of  twenty'  iuduenza 

oatients.     In  nearly  all  cases  lie  fonnd  <mp  and  the  same  microor^ca- 

im  iu  the  blood.     He  stained  these  in  cover-glass  preparations  by 
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allowing  thb  bloo<l  film  to  dry  In  tLw  air  ami  tliou  exi>osiiig  it  for  five 
mimitea  to  the  effect  of  almolnte  alooliol.  Tho  stain  couaisted  of  a 
coucentrated  watery  solutiou  of  melhyleu  i>lue  and  a  solution  of  eoain. 
According  to  the  description,  the  orgauism,  colored  Ulue,  is  found 
sometimes  in  larger  numbers,  but  na  a  nilo  only  sparsely  and  after 
prolonged  search.  It  may  api>ear  as  a  Hniall  dijtlocix^cnH,  or  elno, 
when  more  deeply  stnined,  as  a  sliort  bacilhw.  In  six  viXHea  Canon 
found  tliis  organism  in  groui)S  of  from  livo  to  fifty  individuals.  Li 
these  six  niseH  tlie  blood  waH  taken  duriug  a  fall  nf  temperature.  In 
most  instances  tlio  preparation  of  the  Hpecimen  was  conjuinetl  with 
inocalatiou  of  the  blotnl  ujxm  agar  and  bouillon.  Tlni  cuHureH  were 
repeatpdly  injected  into  niit*p,  with  negative  resultH.  Canmi  aflserted 
that  thia  micrt.>organism  tfccurred  in  all  inHuoui^a  patients,  and  since 
it  was  not  found  in  blood  from  other  Hources  and  w;is  a  bai-illus  tlms 
far  j»ractically  unknown,  he  thought  it  stood  in  <lin'ct  relation  to  intlii- 
enzn.  He  also  stjited  that  Koch  had  inspected  his  preimi'atious  and 
had  considered  thein  ideuticjj  with  PfeilfVr's  bacillus. 

Subsequently,  however^  Canou  coucludi^d  th;it  i\\vH^^  cuUnres  wt-re 
uot  of  the  influenza  bacillus,  but  iu  six  later  cases  he  cultivatotl  fr<.)ni 
the  blood  a  bacillus  which  he  assei-ted  to  have  lieeu  Pfoifl'er's  bacil- 
lus. Au  extremely  laborious  examiuation  of  the  blood  was  n'<juirt'd 
in  onler  to  find  the  bacillus  in  it.  Whether  this  really  was  PfoiHVr's 
Wcillus  must  remain  an  open  question.  The  small  l>acit)i  found  by 
him  in  tlie  ceutrifugalized  urinary  st^dinicnt  have  .'dsf>  in  it  Ihm^ii  jtnsi- 
tively  identified  as  iutinenza  Imcilli.  On  the  strength  nf  tbcse  rutbrr 
incouclusive  investigations,  Canon  believes  tliat  he  had  not  to  deal 
with  an  occidentnl  atlmixture  with  the  blood  of  isolated  liarilli  fri»m 
the  respiratory  passages  but  with  a  true  propagati<)u  iu  the  JjIoihI. 
He  esphiius  the  clinicjd  forms  <if  influenza  iu  tho  following  nnuincr: 
1.  The  influenza  bai-illi  reach  the  air  [uissages,  wln-ro  tliey  fiml  a 
favorable  nidus— the  catarrhal  form  of  the  disotLse;  '2.  The  bacilli  de- 
velop but  sparsely  in  the  air  passages  but  profusely  iu  the  blood — 
the  nervous  form;  3.  The  bacilli  develop  luxuriantly  in  both  (tf  these 
ItK-ations— the  grave  form  witli  pronounced  catarrhal  antl  general 
symptoms. 

rfeiffer  believes  that  Canon's  idea  is  erroneous,  for  he  convinced 
himself  by  personal  iuvestigation  that  must  cultures  started  by  Canon 
from  the  blood  remaiued  sterOe,  while  four  later  cultures  did  uot  con- 
tfiin  any  influenza  bacilli  but  only  other  microbr^s.  Canon's  micro- 
scopic blood  preparations,  however,  contained  small  bjicilli  M'hich 
lefiembled  those  of  Pfeiffer. 

,\nother  difficulty  in  the  question  of  tlie  inflin'iizii  bacillns  was 
raised  by  Bniechettini.     He  began  by  taking  the  blood  from  the 


80  FINRLER— INFLUENZA. 

brachial  vein  of  influenza  patients,  GHpRcially  tbn^  who  were  in  the 
acute  febrile  sta^e.  TJien  bo  permitted  the  bjieteria  to  develop  in  the 
same  bbio*l  kejit  at  tbu  t«m]wratnre  tif  37"  C,  auil  in  tliis  way  he 
discdvored  a  bacillxw  whiih  is  dovdid  of  si)ODtuuoous  motion  aud 
Krows  w«]l  upua  tbo  ordinary  media,  but  much  better  upou  buinan 
and  raiiliit'8  blooil,  or  upon  blood  sornm  mixed  witb  f^elatiu.  It 
grows  also,  tbou^;Ji  more  sparsely,  in  ^^elatiu  at 'i^i'^  C.  The  l^acilbis 
is  amiiirobit;.  It  stains  Duly  faintly  witli  sLini>le  auiliuo  solutious, 
but  does  so  fairly  well  with  LotHer's  solution  and  witb  tlilute  Zicbl's 
solution.  It  does  not  react  to  (iraiu's  motliod.  It  is  iM^lyiuorpboiis 
and,  according  to  tli*^  sta^o  of  its  dnv*dftpnient  and  tbo  nutrient  medi- 
um employed,  it  may  i)reHent  as  a  dipbKH>ceus,  a  streptococcus,  ora 
barilbis.  In  ^'lyeerin-a^ar  it  apjfears  as  a  e^x-cus,  in  rabbit's  blood  an 
a  small  barillas  with  ronudeiT  ends,  two  or  more  individuals  lifting 
united  in  cbiiiiis.  It  is  diflietdt  tn  divest  tme's  self  of  tbo  suspiciou 
that  these  wert^  nut  pure  ciillures.  The  discoverer  of  this  bacillus 
als(»  investipited  its  patluij^enie  (jualitie's  and  reported  the  remarkable 
ffwt  that  be  always  found  ap-ir  find  bouillon  mltnres  without  effect, 
while  blood  cultures  were  harudess  to  ^;ninBa-i)igs  and  rabbit**,  but 
prov4Hl  patliof^enic  to  <lngs  and  white  mice.  Ha  found  the  mnrbitl 
jjicture  produced  in  the  rabbit  after  injection  of  the  culture  into  the 
trachea  to  be  very  sinular  Ut  that  of  inHiienza  in  man.  There  re- 
sult -fever,  mucous  catarrli  i>(  the  nnso,  dyspnoea,  and  death  aftrr 
friHU  twelve  to  fifteen  days,  with  symptoms  (tf  brcmcbitis  and  puen- 
nionia.  The  inoculatnl  inicroorp^nif^ms  wert^  found  in  btr^^e  muulx"r>> 
in  the  blootl  ami  the  broncldal  secretion  of  these  aninmls.  Thesn 
bai'b'ria  also  had  a  poisonous  elVert  wlien  aetin;^' thnmnh  tbo  blood. 
An  iiije<'tinii  into  the  veins  cinsed  ilealh;  ono  into  the  pleura,  into  tJie 
pericardinm,  an<l  into  the  ]>eritoneuin  of  ndibits  prodwcwl  acute  iu- 
rtammation  of  these  serous  ineinbianes  a7id  often  even  the  death  of  th" 
aniaial.  The  bacillus  discovered  by  liruscbcltiui  was  s|)eciaHy  tt'st©! 
Viy  IVmdjicci  witli  a  view  f>f  discovering  whether  it  can  stand  desic- 
cation, ami  wbetiicr,  if  introdiieed  into  the  resjuratory  organs,  it  w 
able  to  i-ause  inlbicnza  in  animals.  He  sbdes  that  be  infeete<l  ani- 
mals by  making  them  inhale  the  dried  m.'iH.ses  of  bacilli.  The  Itacil- 
lua  resiHtcd  rapid  ilryin^  t'"r  about  a  month,  slow  drying  for  seventy 
days.  Bnisrheltini  also  made  some  e\])erinient«  re^ardiuj^  iminuiii- 
zatiou  by  bis  ba(  ilbis;  the.se  will  l^n  diwnissed  elsewbero. 

Pfeifl'er  and  Jleck  subseipientlv  showed  that  Brnacbettiui  must 
have  experimented  mairjly  with  streptococci,  whose  vinileuce  was 
raitiKated,  and  moreover  Ins  culture  methods  wero  nnirketl  by  serions 
errors. 

Kitasato  and  Babes  described  bacilli  more  or  less  similar  to  that 
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of  Pfeiffev,  but  the  essential  and  fundamental  difference  coneista  in 
the  fact  that  those  writers  wore  able  to  cultivate  their  bacilli  ui)ou 
glycerin-iigar  or  ordiuHry  meditt,  itnd  thin  not  only  in  tlio  tirHt  genera- 
tion,  which  is  posaiblo  also  with  the  iutfiieuza  l»ac'illuH,  but  to  the 
tenth  and  later  geueratiouH.  KjjowIu^  an  wo  do  the  peculiaritips  of 
Pfeiffer's  inflneuzM  bacilhis,  \v^^  are  forrptl  to  the  concluwion  that  all 
these  investigatorn  had  to  d^'ivl  witli  othrr  bacteria.  They  cniuiuittcil 
the  Bame  error  as  did  all  the  bacteriolo^iHts  wliij  made  their  inves- 
tigations during  the  first  iullueuza  epidoiuic.  Li  this  way  alnnc  can 
we  eiptaiu  the  fact  that  even  capaljle  iuveatigators  failed  to  fijid  a 
trace  of  Pfeiffer's  l>acillus  during  that  epidemic,  wliiln,  on  the  other 
hand,  nothing  developed  ujiou  tlieir  media  but  dijihu'ofci  and  atrejH 
tococci. 

Kruse,  Pansini,  and  PaHtpiah*  assume  that  in  the  nervous  fnnn  of 
influenza  we  would  ho  most  likely  to  find  the  tniisc  of  th(»  diHcaHi"  iu 
the  morbid  ju-odiictH  and  in  the  blood.  Iu  fifty  speciuii'iiH  ttf  iflood 
examined  in  various  phases  of  the  affliction  tln\v  wore  nualile  to 
denumstrate  the  ]>ri^Heuce  of  nucroscoiuc  micnun-gnnisins.  Frnm  Hie 
fiputuni  tlim-  wiire  alile  to  cultivatf,  bcsideM  the  Ktrrptoroft-ii?*  and 
Fninkel-WeichHellMium's  cofcuH,  sevcTal  (fth^T  bactrrin,  especially 
a  nunxW'r  of  om'ci  whicli  fmni  their  niorpliolngicid  appnarances 
they  Ifjoked  up<»n  as  varit'ti^'s  of  tlie  Fniukel-\Veic-hH»4buini  coccua 
but  whicli  did  not  prove  pathf»geuic  to  lujrKcs  ami  dogs. 

Animal  Kxpeulmkni's. 

Although  oxperiemu?  teaches  that  our  dcunrHtii*  animals  are  not 
Ruhj>('t  to  intluen/ji,  experiiui^uts  hav4?  bnt^n  iiiad*!  to  trauHfiT  [mre 
rultureH  of  iuHnenza  bat-illi  to  animals.  Pft^ffer's  pxi)ennients  were 
aliaolutely  nogative  with  mice,  rats,  guiufa-pigs,  rabbits.  Nwine.  dogs, 
ami  cats.  On  tliH  other  hand,  it  is  int<M-i'sting  to  note  that  1h^  suc- 
ceeded in  producing  infectious  jirocesses  in  monkeys. 

Pfciffer  injected  into  the  tnu-hfa  of  a  monkey  a  flake  of  iufiuonza 
Vputum,  llje  sizH  of  a  pin's  hfad,  whicli  Uie  niieros4*ope  iiad  sii(>wn  in 
contain  a  pure  culture  of  the  l>fu^illufl,  the  tlake  liaviug  V>eeu  well 
divided  in  1  c.c.  of  l>ouilloii.  Tho  animal  died  after  having  prpnented 
but  slight  syni]ttoms,  an<l  at  the  post-uiort*'m  a  \va!uut-si/,ed  abscess 
was  found  adjoining  the  trachea  at  the  jittint  of  injection;  besides, 
some  |H»rtioim  of  the  lung  were  atelectatic  ami  the  afferent  broia-lii 
were  filled  with  greoiiiHli-yellow  \>\ih.  Tlio  pnw  of  the  abscess  as  well 
aR  tbat  of  the  bronchi  remained  sterile  when  spreiwl  upon  agiir.  The 
microscopical  exanumition  revealed  in  the  jius  oiilv  very  few  InHitenzft 
bacilli  which  stained  piJorly,  but  no  other  microorganisms.  Three 
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other  monkerB  were  inocaUied  with  dilations  of  these  bacilli  which 
had  been  caltivateJ  for  twenty-foar  honraupon  blootl-at^ar ;  the  idjpc- 
tioQH  were  made  directly  iuto  the  limgs  throagh  the  thoracic  w&IL 
The  reaction  of  tlie  animak  conaisteil  in  fever  which  began  in  from 
twenty  ta  thirty  hours  after  the  inoculation,  had  a  remittent  cluirao 
ter,  and  eude<l  by  Jysin;  the  evening  temperatures  becoming  progre«^ 
aively  lower  from  day  to  day.  The  animals  also  hatl  a  cough  Irat 
they  recovered,  and  when  they  were  reinocnlatetl  after  two  weeks  thev 
reacted  much  more  miltlly.  Another  monkey  received  some  of  the 
culture  into  the  ntise,  any  injury  of  the  rouco»i  lieing  avoided;  the 
same  evening  fever  set  in  and  continued  for  several  days.  A  fifth 
monkey  receivi^d  into  th*>  tnuhna  an  injection  of  three  entire  influ- 
enza eulturf's  diluted  with  1  c.c.  of  Ivouilluii.  The  same  evening 
the  temporature  rose  rtkpidly  to  39.2\  The  next  day  the  monkey 
wjiH  vfiy  wick,  flu*  tt^tiitHTrtturp  be^au  to  fall,  and  death  occurrej 
foi*ty-*M^lit  liourH  aft^r  the  iujectitm,  with  Mympt^imn  of  profounil 
]>n»Htratiou  and  a  tem|>eraturo  of  HS/i"",  Tliis  exi)eriment  is  of  great 
itiipnrtniK'o  UecauK(^  iho  iujpctpd  ini(T^M^)rgauiHmH  had  not  multipliwi, 
corresiMiinHng  nuatoinical  changes  cou.se<]ueutly  had  not  occurrwl, 
and  death  tliereforo  wils  due  to  the  toxic  products  of  the  iuilueDza 
Imrilli. 

Pfi'iHfer  nimle  julditiomil  exjierinients  <Minceruiug  the  t^ixicity  of 

the  it]t1uon»i  bacilli  and  found  that  ralihits  were  very  sensitive  to  the 

jHiiMni)   itf  ^;l■i|l!n^      After  an   intravHiious  injection  of   a  twenty-four 

hours'  lultnre  ai  the  luicilli   upon  bhwul-jigar  diluted  with  1  c.c,  of 

lioiiilliih  hn  invariably  observed  tlie  characteristic  morbid  jncture. 

Tln^  jiiiiiiKifs,  whtrli  were  (piit<^  lively  iiunKnliiit<eIv  after  the  injectiou, 

proMt-ritiMl  till'  first  syiii]itn]iiH  of  pciisiming  after  from  one  and  a  half 

to  two  Imurs.     A  marked  dyspnoea  set  in,  together  with  very  notable 

ninsiMilar  wi-akiitss,      Tht^   rahlnt.H,  lirnjitliin^  with   difficulty,  hiy  on 

till*  )^fiMiinl   witfi   jnosely  t'xt<Miili'd  PxtremitipH.     8till  there  were  no 

Hyinptnnirt  of  actual  ]iiirnlyHi8,  f<»rwhon  the  animals  were  lifted  up 

they   iniivril    tlii'ir   Iv^s   in   apparently    normal   nuiuner.       Tlie  body 

temperature shiuvt'd  n  nuickeil  feljrile  reaction,  the  temjierature  rising 

T  41 '  C.     After  fivi>  or  six  hours  the  animalH  gradually  became  more 

voly,    resiitiinl    their    imrnial    posit  inn,    and    Ifcgan    to   move  like 

*althy  raiihils.     After  tweiit\-fonr  hours  only  a  tflight  rise  of  tern- 

Tatiire  indii'jiteil  the  jfustjittack  of  jJoisioniDg. 

When  the  (lose  is  donhietl  itr  trebled  llie  animals  perish  with  very 

'^ihir  \tni   more  njarkeil  syii;]itonis.     The   temperature   falls  ante 

rtem  to  less  tlian  'M    C.     The  nei-ropsy  is  on  the  whole  negative. 

re  in  some  hyperemia  of  the  lungs,  the  Hjdeen  is  amall,  but  there 

>thing  else  of  not*\     It  ia  to  be  8j>ecially  remarked  that  the 
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micTORcopical  and  bacteriological  exHmination  of  tlie  lilnotl  Jitid  of 
the  varitms  organs  showed  only  ti  qnit«  excoptiouid  jjiiowth  of  intiu- 
euza  bacilli;  hence  there  waa  evidently  no  multi plication  of  tht>  in- 
jectetl  bacteria,  but  rather  their  deatli  in  the  ralihifrt  body  wjw  rapid. 

The  Bame  symptoius  of  jioLsoniuj^  could  be  pnnhicrd  lu  rabbits  by 
the  iutraveuouu  iujectiou  of  like  dones  of  cultures  killed  by  chloro- 
form. Consequently  the  iuJflueuzn  cultures  contain  a  \-inileut  poison 
that  produces  in  rabbits  dyspno'a  and  uinsfular  weakness  rcsemblinK 
jMiralysiH,  tljat  is,  a  morbid  picture  presoutin^  marked  auah>gy  with 
the  well-known  symptoms  peculiar  to  influenwi  iu  miui. 

Guineii-[»i^js  aud  mic©  bear  relatively  onorniuus  doses  of  the  in- 
lluenza  bacilli. 

In  the  course  of  his  invcstitfntious  with  the  iutluenza  bacilli  Nas- 
tiukov  made  eighteen  animal  os|»eriraeuts.  Pure  cultures  k^^wu  ac- 
conling  to  his  method  hi);hi  yolk-peptone-ayar  wero  used  for  the 
injections  which  were  made  into  the  trachea,  the  lungs,  the  auricular 
vein,  and  the  jieritoueum.  In  one  experimeut  the  heart  valves  were 
injured  mechauii-ally  by  a  sound  introduccil  tlirouj^h  -the  coninH^u 
carotid  artery  to  the  floor  of  the  left  veutricln.  Tv,clv<^  of  the  aui- 
luals  were  rabbits,  two  j^iinea-i>iL'H.  In  order  tu  reduce  the  resisting 
jiower  of  the  animals  ether  t)r  alcohol  was  injected  iato  tlui  tru^liea 
or  the  lungs.  For  one  of  the  experiments  a  raltbit  was  used  wliich 
biul  bi^en  iufect+'d  with  tul^erculosis.  Li  all  of  the  cases  in  which 
jmre  culturps  w<«re  injected  the  animals  showe*!  some  rea^'tion. 
Healthy  aud  rolmst  animals  lx)re  the  injections  belter  thjiu  the  weak 
and  sick.  The  lym])hatic  ghinds  sIiowmmI  hyperplasia  and  cheesy 
degeneration.  The  lungs  present4"'il  signs  of  inHainnintioii  ami  the 
liver  wa.s  enlarged.  Altogether,  tliese  three  organs  were  most  s(>ri- 
ously  att'ectetl. 

Kruse  likewise  stmlied  the  efft»ct  of  inHnen/-a  bacilli  up(*u  the  ant- 
lual  LklkK  liy  lueauH  of  a  large  numbtT  of  experiments.  Likt>  PfeiU'er 
be  found  that  while  it  was  jiossilile  to  kill  the  auimals  ordinarily  useit 
for  exiveriuieiits  by  large  closes  of  tht^  liacilli,  yet  thesi'  would  not 
develop  in  tliem.  Kablutsare  mostsnsceptibUs  with  the]n  a  reactif)n 
may  l»e  obbiinwl  with  comparatively  small  iloses  (one-tifth  of  an  agar 
colony).  WhfMi  these  animals  are  inoi'ulatei]  snlH-ntaneously  a  local 
swelling  n'sult.s,  aud  iu  fi'om  one  to  two  weeks  tliis  becomes  a  con- 
sistent u(Kbile  which  on  section  resembles  a  ]K)tato.  After  a,  further 
lapse  of  time  the  notlule  softens  and  ultimately  we  tiiid  tliirk  pus 
like  that  common  iu  rabbits.  The  smaller  ntHlules  are  aijsi^rbed, 
the  larger  ulcerate.  The  influenza  bacilli  can  usually  1h>  demon- 
strated under  the  microscope  only  during  the  iirst  few  days,  but  tJiey 
are  evidently  degenerated;   sometimes,  however,  a  culture  will  sue- 
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ceed  even  after  weeks.  This  looal  affection  in  rabbite,  which  is  do4 
meutioufitl  by  Pfoifrer,  appoai-a  Ut  Knise  to  Ita  tiuite  characteristic  of 
inflneii/A  biicilH,  an  he  hna  not  met  with  it  iindpr  otlier  conditiona. 
Histolo^iieal  pxauiinution  shows  that  we  have  io  deal  witli  deuse  pur- 
ulBnt  iiifiiiratiou  of  tlie  Hul»cutaiaeoii8  tisHue  which,  contrary  to  what 
tKcnre  iu  ordinary  suppuration,  is  followed  by  liquefaction  of  the 
tissue  very  laic  and  somotimes  not  at  all.  No  analogy  can  be  recoji- 
nizeil  with  tlie  prtwesseH  caused  by  iuilueuza  ]>neumonia  in  the  lungs. 
In  order  to  oxplaiu  iht^  effect  nf  Iix*al  iufeotion  of  the  respira- 
tory organs  upou  the  general  orj;aniaiu,  it  is  neceiisary  to  asHuuje 
Giat  the  induenza  luictUi  produt^e  a  toxin  or  several  toxins  which 
exert  an  influfneo  iireemiuontly  upon  the  central  non'ous  system. 
Of  c*(uirse,  in  the  case  of  some  affertion-s,  tlie  presence  of  tbe 
bfwilli  a.H  Hurli  in  other  organn  than  the  lun^  will  be  effective. 
Thus  PriluiiTii  t'lillw  attcnti<>u  to  snme  ^;ntve  oerpbral  Ryni[>toms  for 
wliirh  he  iufulpiiteH  the  iainii^^ration  of  inHueuza  bacilli  into  the 
meninj^es.  Pfuhl's  Ldmrs  likewise  point  to  the  denn^nstratinn  of  the 
bjicilli  in  tho  brain,  iii  lilnnd  pn-pjirations,  and  in  the  fluid  «>f  the 
ventricle's  during  euivi>halitis  and  mj^uin^^itis.  The  rasfs  t(»  l>e  di»- 
(Missed  In  counectiou  wttli  the  nervous  syinpt4^niH  of  influenza  |>roTe 
tlie  inultiplii'ity  nf  thesis  TiKinifestntidiis.  leading  as  they  do  to  inteuse, 
])nil(iup'd  hiorl)id  fcjiUiri's  iu  centnd  and  peripliend  jMirtious  of 
the  nervous  system.  These  eonsiderations  imlucexl  Cantani,  Jr.,  tn 
htudy^  under  PfeitVcr's  dirr-ttitm,  hcuv  the  modus  of  infection  Is 
brought  ab<nit,  and  io  asoertaiu  the  nature  of  the  to\in,  together 
witii  its  poisdnous  action.  Tlie  iutluen/a  toxin  obviously  acts  pre- 
eniin^Mitly  upon  tlie  brain;  fnr  this  reason  Cautani  investigated  es- 
pecially Hh'  intliieiire  of  tilt'  baeilli  upon  this  orj^au.  He  first  c'(»d- 
vinced  himself  that  tie]jhiTiin^  did  not  injure  the  animals,  and 
theri'forn  awrrilMMl  the  n-HultN  f.f  his  oxpcrimeuts  to  liaeterial  at'tinn 
alone.  He  sin'i'iMtlcd  in  killing  raiibils  by  the  injeetinn  of  relatively 
small  dosi^K  of  li^in^^  intlueuza  bacilli.  Tlie  first  symptom  presented 
wjw  a  rise  of  ti'mpi^ntture  <to  42  '  V.),  Alon^  with  this  wjis  oliservetl 
a  steadily  iiirreasin^  dvspnn'u;  paralysis  also  set  in,  l>eginninj;  witli 
the  hind  \pii,h  and  sjireatlinj^  forwards  over  the  whole  body.  The  ani- 
unils  la\  liol]iless  on  one  side,  unable  to  raise  either  head  or  ears. 
Tiiis  ('onditioii  continued  for  hours,  and  tiiiidly  the  animals  dieih 
When  a  uou-lothal  dose  was  used  the  symptom  complex  was  lej*8  pro- 
nounced, and  tiien  n  chronic  iiMMiint^itis  fivspiently  developed  :  thin 
was  sojiirtinii'S  fiital,  lint  offm  cndt'd  in  recovery.  The  nuninnil  fatal 
dose  varied.  With  moderately  virulent  I'ulturps  tlie  animals  died 
from  0.r>  m^nn,  of  a  twenl\-injinH'  blood-a^ar  culture,  \\ljen  very 
virulent,  however,  very  small  <iuaiititiea  suliicBd;    for  instance,  two 
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Toojjfl  of  the  culture  tliliit*'Ll  with  1  c.c.  of  l>oiiillou  killed  tlio  aui- 
mnlH  iu  twenty -fmir  Iioui-m, 

Tbe  uecrojiay  of  the  tlead  animalH  showe*!  all  the  Rij^is  of  a 
marked  intoxioatiou.  A  bUx>dy  exuduh*  was  (ifteii  x>resent  in  tlie  al>- 
d«»iuiual  cavity,  aud  there  were  bypenumiii  t>f  tbe  i)ent<_meum,  H|)lfeii, 
liver,  kidneys,  aud  hings,  ne{ihriti8j  and  XM?ric*arditiH.  Cautani,  how- 
ever, waa  uever  able  to  denioustrate  iuiluenza  baetoiin  in  the  perito- 
ueal  exudate,  in  the  IjUkhI,  t»r  in  the  orgaiiH.  Tlio  IhuiiIU  wpre  jtrt^HPut, 
on  the  other  hand,  iu  tlie  gelatinous  «etlema  at  the  })]acR  of  trepaua- 
tiou,  iu  the  fluid  of  tlie  veiitrielea,  in  the  brain  substance  (acute  t>n- 
cephalitifl),  ho  that  tlie  l>atalli  Heem  uni|ueHtiimably  to  have  multiplied 
in  the  braiu.  They  api>eared  to  spread  by  preference  through  tlie 
lymph  vessels.  The  influeuza  bacilli  wf»ro  also  demonstrated  in  the 
Hpiual  cord.  They  seemed  to  imiuignite  into  the  ^ray  substance 
through  the  central  canal.  A  considerable  increase  iu  virulence  could 
be  produced  by  the  admixture  f>f  a  braiu  eniulHion.  The  bacteria, 
tlierefore,  apjieared  to  liud  a  most  favoraljle  uutrit^ut  int'diuni  iu  the 
braiu  subatauce. 

The  jmre  toxiu  effect  was  studied  by  t'autani  Viy  means  of  the  in- 
jection of  dead  biwteria  into  the  brain.  ^\  ht^u  tlm  aniinais  wtre  in- 
oculated BuUlurally  with  fatjil  quantities  of  the  toxin,  the  tenipi^rature 
TO80,  often  to  42"  in  from  ten  to  twelve  himi*s;  then  it  fell  until  death 
eUHUed.  When  the  dose  was  not  fatal,  the  febrile  cfjnclitiou  contiiiin-d 
for  alx»nt  two  dnys  and  theu  the  temperature  returned  tn  the  normal. 
Paralytic  symptoms  were  especially  prnniiuent.  Orrasiiinjill.\  tho 
animals  rei'overed  even  after  coniph4B  jHiralyHiH.  At  tlu*  Maiin' linn' 
the  animals  emaciated  extremely.  With  every  rt^petitinu  of  tln^  int4>x- 
icatiou  the  receptivity  of  the  animal  to  tlio  pois(ui  was  very  muh-rially 
increased,  s«)  that  an  acfpiired  inununity  wius  out  of  tin*  tiUfstit)U. 
With  these  iut<»xications  likewise  there  were  fouud  hypera-niiii  <<(  the 
lueniuges  aud  hemorrhages  into  tlie  braiu  substance. 

Demonstration  of  the  Inflienza  Ba«  iui. 

The  right  of  Pfeiflfer's  iuflueuza  bacillus  to  be  regarded  us  the 
specific  cau.se  <if  this  diseiwe  is  based,  iu  the  tirst  pljice,  upon  the 
fact  that  it  ia  fouud  i"e]L;ularly  iu  clinically  well-characti^ri/ed  ciises  uf 
influenza.  It  has  already  been  shown  at  Icu^cth  that  a  hir^i*  niiiulH^r 
of  reliable  bacterioh^ists  ctunpletoly  agree  upon  this  jjoiut.  AVlun 
we  sfK»t  the  explanation  why  ]>revions  to  Pfeiffer's  iuvesti>^ationH  this 
small  bacillus  was  not  found  liy  most  f>bH*>rvf'rs,  we  iind  it  jiartly  in 
the  fact  that  it  is  more  diflficult  i*>  stain  than  olhi-r  bacteria. 

A  Becoud  UBcessary  prcjof  of  the  specitic  character  of  the  iutluenza 
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bacillus  is  Umt  it  is  absent  iu  all  other  diseases.  That  it  hod  not  b<>en 
fouud  bi'ftne  Pfeiffer's  tiiui^  in  other  (liseuHes  of  the  air  pasaagea 
woiilil  prtivB  vpry  little*,  since  at  that  tiui<*  but  few  iiersous  hjiil  aeea 
it  even  iu  iutlueuzu;  but  also  siiice  the  pablicatiou  of  Pfciffer's  di»- 
covery  tlio  most  rt'liftbl(?  observers  have  coiitinuetl  the  stat^inPiit  that 
the  orKOuiHia  is  uot  to  Ui  found  iu  rtiuiplu  bronchitis,  in  suppurative 
affections  of  the  respiratory  organs,  or  in  tuberculosis  nucfMupH- 
cttted  with  inriuenza;  and  in  tliis  connection  a  special  interest  attache** 
Ut  the  ol»servHtiouH  of  Kruse  ami  Finkler,  accordiuK  t<3  which 
Pfeitfer's  bat'illi  appeared  and  disapi>eared  iu  i»ther  diseAseci  of  the 
air  piiKsu^^es  paralicl  with  tlie  cxscurreut^  and  evanescence  of  iiiflnf  uza 
syniptoniH. 

Does  the  micro8co]>ical  finding  alone  suffice  ft»r  the  demoustratiou 
of  the  inHiKMi/H  Imcilli?  Under  certain  conditions  this  (piestiou  may 
bo  answered  artirniativoly.  Auy  one  who  hosotvupicd  hims«»lf  lar^r*dy 
with  thesn  bacilli  will  rarely  err  when  he  MtH»a  thi»m  in  a  sputum 
I»rejiaration.  He  is  perftx^dy  justified  in  siwyikin^  of  a  typical  influ- 
euzji  sjiutuiu.  and  there  are  many  cjises  in  which  the  clinicnl  manifeH- 
tatious  correspond  to  true  iufiuen/ji  and  the  luicilli  are  found  iu  the 
HptituTii  in  pure  culture.  In  the  ex|)e<^tortttiou  the  bm-illi  oft<'n  have 
a  characteristic  arrau^enient,  lyiuj<  t<^ether  in  lon^  truinn,  so  that 
they  have  l>ecu  comiMired  to  schools  c»f  fish,  and  often  tliey  are 
present  iu  such  fnonuoiis  miwses  that  they  cover  the  entire  tield  of 
view.  It  is  most  ilosirable,  howevpr.  to  »*rtt;d)liHh  tho  id**ntity  of  the 
bacilli  by  culhu*e,  if  every  doubt  is  to  l>e  excluded,  for  this  methrnl 
lemls  to  the  cvrtain  demoustratiou  of  the  iutluouza  bacilli,  often  more 
rapidly  than  the  microscopical  examination.  The  culture  smx^eeds 
only,  JUTortliu^t  to  PfnitTers  statements,  at  ilm  hi^jher  t**mi>eratiire«, 
either  by  taking  the  mat^^rial  containing  the  bacilli,  such  as  sputum 
or  the  pus  fnun  cavities,  and  sjireading  it  directly  over  tlie  surface  t»f 
the  ordinary  media,  or  when  the  orit;inal  material  has  Imv^u  dihibHl, 
by  using  the  surface  of  media  which  have  l>eeu  covered  with  bl(MMl  or 
haemoglobin.  A  very  reliable  method  is  tliat  devised  by  Knise,  as 
follows:  Tjike  several  test  tultes  containing  tw*>-]M*r-ci*nt.  nutrient 
agar,  ix>ur  off  the  water  of  coudeusatiou  accumulat43d  at  the  bottom, 
liipiefy  the  agar,  and  pour  it  hot  into  Petri  dishes.  By  not  cli>$iug 
tlu<  latter  but  allowing  them  to  cool  under  a  l>ell  glass  greater  evaiM>- 
ration  is  obtained  and  the  subsequent  occurrence  f»f  water  of  coudeu- 
sation  is  prevented.  The  pigeon  blood  is  then  spreml  by  means  of  a 
pnwiously  heat^'d  ]iiatiuum  brush  over  the  surface,  and  iu  the  sjinie 
maimer  the  mateiial  to  l>e  tested  for  iutluen/a  is  applied  either  dinvlly 
or  after  dilnti<»n  with  sterile  bouillon.  Some  material  is  then  taken 
from  the  finished  plate  with  a  previously  heated  brush  and  spread 
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over  a  second  jilate  coated  with  blond,  and  so  on.  In  tbis  way  any 
de«ireil  dilution  in  obtained.  This  method  hjia  material  advaufcayes 
over  that  employed  by  Pfeiffer,  who  spread  the  material  over 
obliquely  congealed  agar  Hurfaces.  Among  mau\'  huudredrt  of  ft)reign 
colonies  it  is  eany,  according  to  Krnse'rt  method,  to  lind  even  a  sin- 
gle iufluenza  colony  and  to  isolate  it,  especially  us  the  latter  in  ex- 
tremely characteriHtic.  Such  colouiea  usually  ajipeiir  perfectly  tranw- 
pareut,  colorlesn,  and  stniL-tureleKH;  (tnly  under  certain  comlitione 
they  have  a  vellowiKh  tinge  in  the  centre^  that  is,  when  the  layer  of 
blcMHl  corpuHclea  is  rather  thick  on  the  plate  und  the  agt^  of  tiie  cul- 
ture in  Hciinewhat  advanced.  Of  great  importance,  moreover,  is  the 
lustre  due  t^)  the  curvatiire  of  the  colony,  whose  coutonr  may  be  reg- 
ular or  irregular.  While  a  conlhieuce  uf  the  several  cultures  with 
each  other  or  with  foreign  cnlrmicK  is  }>ossiblH,  the  line  <jf  separation 
can  always  be  discerned  under  the  mit-rost-ope.  When  tlu'se  several 
IiRculiaritipH  are  l>orne  in  mhiiU  influenza  cfjonies  will  lianlly  })o  con- 
founded with  ijthers.  The  diagnosis  l>econieH  sometimes  more  diffi- 
cidt  with  the  naked  eye,  altliongh  it  can,  oh  a  rule,  bn  madt^  even 
when  the  plates  are  plentifully  covereii.  The  perfectly  transparent, 
dewdrop  npi>earance  is  rK'casionally  found  with  other  siiecies  of  bac- 
terial cohmies  (diplofocci),  and  on  the  other  hand,  as  stated  above, 
the  iutlueu/a  »'oh)nies  are  not  always  alisnhitely  transfmrent  ami 
colorless. 

The  mode  of  cidtivatiim  here  described  jiroves  sullicij  lit  for  the 
diagutMis  in  many  oasrH  in  whii'h  the  njicroscope  fails.  The  latter 
may  Iw  the  ca.He  either  when  the  biu-illi  are  too  sparse,  jierhaps  partly 
degeiierateil.  jmd  enclosed  in  cells,  or  when  uumerouN  other,  nioijiho- 
higieally  similar  bacteria  are  yiresent,  as  in  the  .secretic»u  from  the 
month  and  the  neighboring  cavities.  Thus  Krnse,  for  instance,  snc- 
ceeded  in  a  case  of  phthisis,  in  isolating  thi^  hacilH  three  nuaiths 
after  the  onset  of  an  attack  of  inHu<'n/a,  although  it  hail  been  im- 
possible for  several  weeks  to  demoustratR  them  under  the  niicroscoj»e. 
A  different  interpretation  is  pnibably  refpiired  fc)r  flu'  fi'llnwing  (vise, 
likewise  that  <if  a  ])hthisieal  patient.  TIih  spnluni  had  Ihm'u  exitm- 
ined  for  mouths,  but  in  vain,  both  by  the  microscojie  and  by  cultiva- 
tion, for  the  presence  of  influenza  bat-illi.  After  the  death  i>l'  tlie 
patient  plates  were  inoculated  at  the  auhipsy  with  dillVrcnt  portions 
of  the  lungs,  with  the  unexpected  result  that  influenwi  bacilli  in  pure 
culture  develoj>ed  from  the  jms  of  a  large  eavity.  During  life  the 
patient  had  presented  no  definite  signs  <jf  an  attack  of  inlltien/a,  imiy 
the  loss  of  strength  in  the  tenninal  period  was  remarkably  ra]»id. 

The  further  cultivation  of  the  bacilli  from  the  jihites  offers  no 
difficulties  when  Pfeifl'er's  directions  are  observed.     In  hite  genera- 
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tions  the  addition  of  blood  to  the  agar  is  always  necessary  in  order 
Ui  secure  devolnpnient  ()f  the  colonies.  Tlio  trausfer  in  X^ni  made  at 
intervals  (vf  four  days;  after  hix  days  Kriine  often  met  with  failure*. 
aUhouj^li  at  times  a  jioaitive  result  coidd  bo  secured  even  after  twelve 
days.  As  the  use  of  pii^eon  blood  is  iiuito  convenient,  Knise  felt  no 
need  to  search  for  other  nutrient  media. 

Bor^ardt  lays  stress  ou  tho  necessity  of  cultivation,  aiuce  oocAr 
sionalty  even  the  ex]»cri  may  find  it  difficult  to  rocogiiize  the  influenza 
bacilli,  <>wiug  to  their  differences  in  size  and  their  stainiuK  reactions; 
tliey  may  readily  be  mistaken  for  diplococci  when  their  eudH  are  more 
dee]fly  cfihucd  than  the  midille.  In  his  culture ex|ierimeut8  he  found 
tliat  \velbis()]at*Ml  colonies  formed  tm  the  plates  in  twenty-four  Lours 
when  a  properly  selected  flake  of  sputum  was  diluted  in  sterile  bouil- 
lon and  then  ajiplied.  "W'iicii,  however,  the  tiako  Tvas  used  directly 
for  iiioculrLtiou  the  bacilli  developed  within  a  sluvrter  jwriud  (twelve 
ti  tifteen  hours),  more  bisuriautly,  though  of  course  more  contami- 
nated with  otjier  bacteria. 

In  only  six  out  of  tliiriy  cases  K.  Grossberger  found  the  influenza 
colonies  ho  largely  pretlomiuatiug  that  on  l>eing  inoculate<l  iu  the 
UHUid  dilutioiis  upon  blood-uftar  they  ]^reHeuted  the  |)icture  described 
at  tlxH  tiuje  of  e]iid(MuieH  as  nearly  ]iure  cultures.  la  the  remainiuK 
instaucftH  other  gerniH  develojied  more  or  less  numerously  idongside 
of  tJiH  iuflueii/a  bacilli.  The  ailmixture  found  crmsisted  mainly  of 
diplococci,  strcf»t«H-occi,  and  Hlaphylocficci.  Iu  pure  cidtures  only 
the  irtolatej  colonies  attained  the  dimensions  given  by  Pfeiffer,  ami 
l>eHidfs  they  manifested  a  ci-rtaiii  sensitiveness  to  excessive  or  defi- 
cient alkaliuit;  r»f  tin*  nutiii-ut  uu'dium.  In  mixed  culture  with 
staphyhM'occi  they  attained  very  uncommon  dimensionSy  however, 
and  prrjve  extremely  tolerant  of  marked  diiVerences  in  alkalinity.  A 
careful  investipitioii  cnuvincvd  tirossberKer  that  in  the  symbiosis 
observed  by  him  there  was  some  intluenee  exei-te*!  by  the  bacterial 
products  uptui  tho  b;enio|4loliin  wUirh  effected  such  a  change  iu  it — 
whether  it  was  an  altered  s<4uliility  or  a  cheuiical  change  in  a  more 
restricted  sense — as  to  n»ake  it  more  readily  assimihd>le  by  the  iufla- 
euza  bacilli.  According  to  tliis  statement,  au  artificial  mixed  cxdture 
with  stjiphyloeocei  would  be  aj»t  to  produce  a  gigantic  development 
of  the  influi-n/a  bacilli  and  crvnseqiiently  would  naatt^rially  facilitate 
their  discovery. 

In  IS'.I'J,  Teissier,  Boux.  a?ul  Pittinn,  of  Paris,  made  ImcterioloKi- 
cal  examinations  in  grippal  dinenses  and  endeavored  to  isolate  micr<K 
organisms  from  tin  bhuMl  and  from  the  urine.  In  a  few  cases  their 
results  wen'  ]inKi(ivi-:  tlicy  fi»und  in  three  instances  iu  the  urine  and 
iu  two  in  the  blood    l)actcria   which  am  especially  stated    to    have 
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been  i»ol^'morphona.  Tliit*  ])i)Iyuu»riihisni  cousiat^d  in  the  ticcui- 
rence  (»f  dil^l<)l>iu*il]i  and  t>f  loii^^  clmiiiH  (Mtrpptoluu'illi),  Tu  l«mill<ni 
cultuii'H  tlio  liiK'illus  wiiM  siLid  to  apiiear  lauf4^t  HliajHHl,  resembliiij^ 
tLt^  uiid'obe  ijf  j)ueuiiioiiiu.  I'lxju  u^iiv  uieiliii  it  wiie  auid  Ut  reHeiii- 
ble  tlie  bacillus  of  t\|ili<>id,  while  on  gelatin  the  culture  was  more 
like  tliftt  of  tlie  bacillus  coli.  It  is  difficult  to  repn-ss  tho  tliougLt 
tbut  this  wjw  hy  no  meuus  a  pun^  i-ulture,  but  tliut  ditfen^nl  inicro- 
orKauisiuH  had  be<>n  iinder  nbeenatioii.  Wheu  theH©  authors  stiite 
that  the  inieiriorKauisniH  were  i>athoj^euie  for  rabbits;  that  they  |iro- 
duced  fouvuIsiouB^  "nervous  attacks,"  vertigo,  di^^eHliviMlisturltfiiuH'S, 
affections  of  the  lungs  or  of  the  i»oricardiiiu],  and  nephritis;  Init  that 
the  temi»eratui'o  furve  prej^i^utod  a  ot-rtaiu  rohomblamo  to  lliat  of  iu- 
flaeuza  in  man,  it  is  nr^t  possible  to  form  any  com-luHion  ils  to  what 
variety  of  bacteria  they  were  dealing  with. 

A  bacillus  which  is  said  tf»  present  an  uueomrnouly  strong  resem- 
blance to  that  of  Pfeiffer  wart  described  by  Catiestrini,  wIjo  fouml  it 
in  the  blood  in  a  case  of  iutlueuzti.  The  likeness  to  Pfeiffer's  bacil- 
lus in  its  morphological  feattires,  its  mode  of  development,  and  its 
atJiining  reactions  was  marked,  but  it  Honrishcd  well  also  in  anai'ro- 
bic  cultureH.  This  last  peculiarity  justifies  the  assumption  that  the 
bacillus  was  not  that  of  PfcifiVr.  Pfeiffor  and  Peck  believe  also  that 
neither  the  organism  described  by  Bruschetliui  nor  that  of  Pabes 
was  the  one  prochicing  inriueuTa.  The  mtme  authors  also  reject  the 
statements  of  Chanten»csse,  who  in  conjunction  wiih  Cornille  inject<'il 
into  tht^  auricular  vein  of  a  rabbit  a  dr<>p  of  blood  from  an  iiilUn-nza 
patient,  and  subseriuently  found  in  the  IiIimhI  of  the  animal  a  l>acillurt 
which  they  thought  wa^  the  same  as  that  of  I'ft-ilVi'i-.  AlthougJi  it 
is  very  difficult  at  the  present  time  t(»  say  in  wliich  class  we  slmidd 
place  the  bacilli  of  Kitasato,  of  Pfuhl  and  Canon,  jtnd  of  Bnisihet- 
fini,  they  must  under  all  circumstances  l»e  kept  aj)art  from  timt  of 
Pfeiffer. 

There  is  still  another  group  of  investigations  in  which  not  n«'W 
varieties  of  bacteria  but  such  as  were  pre\iousl>  known  were  found  in 
grippal  prcxiessea  and  wero  used  in  vmviouh  ways  for  explaining  tlie 
different  manifestations  of  influenza.  In  these  investigations,  judg- 
ing from  what  is  thus  far  known,  the  (pu>stion  was  one  of  niixeil  in- 
fection, I.e.,  the  asscM'iatii^n  of  well-known  imcteria  with  llie  batilli 
of  influenza. 

One  of  the  first  bacteriological  reports  in  tlip  earlier  period  was 
tliat  of  Seifert,  t)f  Murzburg,  who  stated  that  strepttn'occi  in  large 
numbeTH  were  present  in  the  s|intum  of  inHncu/a  patients.  It  was 
rei>orte*l  from  Vienna  that  in  the  e.-iseH  tht-re  examined  FWinkel'M 
pueumococcuH  could  be  uniformly  di»coverLM.l.     Jolles  found  in  the 
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seoretloiis  aud  in  the  uriue  uf  iitflueiiza  patdents  numerous  mi- 
crococci reaeuibling  FrieuiUander's  i>neTiiiiococcus,  but  their  cap- 
Hules  coukl  uot  be  Htaiued.  He  thought  them  to  be  coxmeoted 
with  similar  orgaiiisiuH  which  lie  h;ul  found  iii  Deceuil)er,  1889, 
in  the  Vienua  driuking-water  and  which  were  said  to  have  dis- 
appeared dnriu^f  th*^  decline  of  the  ejiiilemic.  The  findings  reporteil 
by  Seifert  and  Miiller  in  bHK:i  from  WnrKburts  in  which  rttrHj)- 
toctKci  iu  long  chiiiua  wern  described,  fnrni  a  transition  to  the  dis- 
rtnericrt  miLilo  in  Boun.  Kippcrt  ftiunil  the  Htreiit(H'tx*cus  pyoj^eues 
aliuiidiintly  iu  Dm  lirouehiHl  mucus,  iu  the  iufiltratetl  tissue  <if  tlie 
inflamed  !uug^  and  iu  the  sputum  of  five  cases.  Finkler  found  8trei>- 
tococci  in  all  pnenmniiir  foci  nf  f  rue  ^ippal  pneumonia,  the  material 
having;  Un^n  seruied  by  a.si>iiatioii  from  tlie  Hvin^;  patients,  by  means 
of  a  Prava;^  syringe.  He  found  the  same  orpiniBm  intheluugaud 
tl»h  spleen  at  six  autn]>rtieH;  once  ho  fouml  staphyloctKvi  and  once 
diphx-iirci,  but  tiieso  difl'ered  from  those  of  Frankel.  In  all  these 
findiuKH,  th4»refore,  the  ordinary  causative  agents  of  ]>neuu)onia  oc- 
cujiied  a  .snbordinate  position.  On  the  other  hand,  WeichsellMium 
discovered  a  i-im-i-us  resemltHn^  the  di|dococcus  pueumouin^  iu  the 
Becretions  of  febrile  iuHueuzfi.  patients.  Marmorek  found  no  microlie** 
in  the  blood  of  iulhienza  patients,  Init  in  the  purulent  brtjuchial  se- 
cretion hii  disfoviTi'd  s]>herii'a]  ami  laucet-Hlniped  bacteria,  short  I ka- 
cilli  with  a  j^ehitiucjus  ca]tsnle,  and  dii>l(W(X5ci.  In  one  case  Fried- 
h'inder's  pncuiimcoceus  was  present.  ^V'heu  the  process  was  localized 
in  tin-  hm^:  Jn-  found  no  otlier  organisms  than  Frankel's  pneunuK^^x*- 
cus.  Diploeocei  were  found,  moreover,  by  Cieor^es  and  Bui>;afl  in  the 
hint's  of  intluen/ii  patients  Hiilfennj^  from  i)neumoniii  and  they  olv- 
taincd  til*'!  santi*  iu  pure  c-ulturcs  from  ]>ortiouH  at  the  spleen.  In 
the  study  of  serondarv  mi«rbid  eouditions  during  influenza  Weich- 
solbaum  invarialily  found  the  dii>lori>ccus.  Once  a  streptococcus 
was  observed  in  tlie  [uis  fn)m  punilmit  rhinitis,  Imt  tlie  diplococcus 
a[i]K'arf'd  iu  all  other  conditions — in  the  urine,  iu  the  purulent  dis- 
charges frtitu  tln'  niiilille  ear,  in  meningitis,  in  nephritis,  and  in 
the  intestinal  canal  of  patients  who  liad  manifested  Hymi>t<>ms  of  en- 
teritiH. 

Whihi  thesf  investigators^  iu  conformity  \\'ith  their  esi>erieuce, 
naturally  8US[K'cte<l  some  connection  bi^lween  influenza  and  tlie  diplo- 
cocc:us,  tlie  *ither  autlnirn  named  above,  who  luid  f<>und  chiefly  strep- 
tococci, were  inclined  ratlier  to  comicct  the  latter  oi>;auism  with 
intiueuzii,  particularly  because  the  fre(]ueut  occurreui^  of  the  same 
microJM?  was  alsii  rpporti*d  from  distant  IfM-alities,  Thus  Laveran,  of 
Paris,  stati'd  that  im  had  iMit  rarely  met  with  the  dijibxioccus  in  in- 
fectious pueuuiouia,  but  that  streptococci  were  regularly  present  in 
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the  Bputum.  Bouchard,  too,  fouutl  tJie  Htreptococcua  amouK  other 
bacteria  in  cjises  of  iiiliueuza.;  jiud  BabeH,  l>eHiiles  othtT  bat^teriu 
which  he  described  in  detail,  cultivated  a  Htreptococcus  that  waw  said 
to  differ  iimterially  fnnu  the  ordinary  strejitoccMxrus  ]>yngeues.  In 
fatal  casea  of  iudueii^a,  liowever,  he  hatl  noticed,  anide  from  these 
strei>tr>oooci,  other  bacterial  colouieB  wJiich  were  counected  with  each 
other  by  pet-uhar  nidiritin^  proceHHew.  While  thewe  earlier  ohHervers 
re6i»ectivel\  argued  iu  favor  of  stre[>tococci  aud  diplococci,  otherw  re- 
ported obser^ationfi  in  wliich  the  two  species  of  bacteria  were  foiind 
eitlier  HimultjiuetmHly  or  iu  HUcceHfliou,  iu  very  imineroiiH  cases  of 
iutiuenza. 

In  seveD  caaes  of  otitic  following  iutliioii/a  Levy  fdund  Fraiikcrs 
tlipltK-'i^K'cus  Hix  tiiuea  iu  pure  culture  aud  om*e  the  MtjiphyloftHviis 
pyr^geues  albiis;  in  one  case  of  V)ronclu>piieuiu<Juia  aHpirated  during' 
life.  Franker^  coccus.  Levy  maintained  that,  as  these  microor^^an- 
isinn  were  ftitiiid  only  in  Cftmplirated  nises  t>f  iiiHuen/a,  none  of  tlieni 
could  be  the  exciting  cause,  and  that  there  wan  wimply  an  iufertinu 
u(H>u  a  soil  prepared  by  the  iutlueuza.  According  to  thin  author's 
(tpiniou,  several  microor^auiHius  are  apt  to  pnHlucethe  infection  both 
iu  inriuenxa  and  in  pneumonia. 

Pnnlden  examined  the  sputa  and  nasal  secretion  iu  smen  cjiscs. 
In  two  of  these  tlie  sputum  contained  preiiouderatinK  muHj^es  of  the 
sti'eptococcUH,  besides  some  bacteria  from  the  air;  in  the  thiril  cuHe 
hirKO  unwbers  of  Fraukers  diplococcus  and  of  the  staphylocnccus 
pyogenes  aureus  were  present.  The  sputum  f,A  Kix  cases  of  pneumonia 
following  intlueuza  contained  dijflocfjccus  pueiiuioniie,  staj*hy]nr(wc  iis 
aureus^  and  Btreptocoe<?ns  jiyo^enes;  one  case,  Htrept-ttcoccus  and 
staphylococcus  aureus.  No  H}>ecial  form  »)f  bacteria  was  found  instnen 
cases  of  simple  intlnens'ji. 

In  the  microscopical  examination  of  dry  cover-glasN  jireparations 
from  the  secretions  of  the  oral,  nasal,  and  pharyngeal  i-avlties  Ko- 
walski  found  no  form  4>f  microorganisniH  specitic  Uiv  inlhien/jt,  nor 
did  he  discover  any  species  to  be  constantly  present,  only  njixtnres 
of  bacteria  were  always  demonstrated.  By  cuUnro  he  isolated  thirty 
different  varieties  of  saprophytes,  several  familiar  jtatlMigenic  germs, 
and  three  hitherto  unknown  organisms.  He  demonstrated  stJipliylo- 
c<x-cus  aureus  five  times;  stapLylococcns  pyogenes  all>ns,  Umv  times; 
diplocix'cus  jineumoui.'p  Fninkel,  twice;  strejitococcns,  one**:  Frii'd- 
lander's  l>acillus  pneuinouiie,  staphylococcus  aureus,  albus,  andflav^is, 
each  once.  Among  the  three  unknown  varieties  KowalMki  hmnd  one, 
which  he  caUed  the  gelatin  coccus,  luesent  si'ven  times,  and  he  says 
that  if  this  coccus  hail  been  constantly  found  it  wonld  liave  been  justi- 
fiable to  regard  it  aa  the  exciting  cause  of  iufluemm. 
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Klelis  tliBc*nerecl  in  tlie  IiIihxI  nf  iudu^iiink  pntiimtx  iuoiumIh  uieaffor- 
ing  1-1. i>  ."  which  wore  iu  activo  motiou,  also  n  larger  form  <ii-vi  f*) 
tliat  mov<Hl  more  HhiggiHlily.  KlelM  4)bHerved  Uietii*  formntioiM  ut  the 
luai-Kiu  or  iu  the  iiiterinr  of  the  reil  bUMnl  oori>u8<.>W.  In  &  laUr 
i'ODuniitiit'jitiou  the  Miiiie  auilior  KUitefl  that  he  hml  foiiud  in  huIwc- 
quout  ciW(»M,  in  the  blooil  and  in  tt»»iffulH,  roHting-formn  whirh  l»v 
trauHverse  tliviaion  pnxlnce  tyi»e«  a|i|>eunug  as  iliplo-  ancl  U'tmotwci. 
Klt^lw  HJivrt  further  of  thtwo  orKaniMtDH:  "IjMtn  tlip  nnlinnrv  firm 
nutrient  niHilia  thnv  Meem  to  gi'uw  with  ditlirulty,  ho  that  ii«*gative 
resuJtH  are  nHually  ol>taiu(Hl;  but  when  eultivat#><l  witli  bhxnl  they 
dt)veh)p  madily  iu  boiiilhiu  and  thou  reseuiblo  Fruukfl'8  j»nenm<>- 
ctKvnri,  from  whicli  they  differ,  however,  by  thoir  n^tive  in4»tiou. 
Iu(M*iil:itod  ii|Min  dogH  they  catiHe  fever,  though  this  is  of  short  dura^ 
tiou."  Inasmuch  as  "  tlrm  nutrient  lutilia"  muxt  menu  gt^latin  and 
agar  phiti^H,  wo  note  a  oertjiin  reHembhimv  Id  mirr<HirgfUiiHm  II., 
whose  defective  growth  ujxtn  gehitin  plates  when  inoculuteil  fnun  the 
bhmtl,  as  well  as  its  pathogenic  action  iiixin  dogH,  has  been  ]»rovesl. 

Li\vdeu  fouml  in  tiie  Hpntum  of  grippal  cnmpous  pneumonia 
Fraulcel's  diplocoo4?u8,  by  means  of  which  he  produced  .Heptic»*mi» 
in  raV»l»it**.  Fmm  one  case  with  loi^se  ho]iati7Jition  of  the  Inug  he 
was  alile  to  cultivat<«  a  variety  of  (mk'cuh  wliich,  incH-uhitixl  u|h>u  ra)>- 
bits,  pro(bu^4<l  no  effec^t.  In  another  nimilar  lung  he  discovered  four 
different  stn>pt<>-  and  staphylrK^occi. 

In  his  lMictei-i«ilogical  exanjinatiou.s  of  the  complicAtionfl  of  inHa- 
enza  Drasche  re|M)ris  thait  hu  found  in  the  lungH  strept^M-occUB  pyo- 
genes, tlipliKNK'cus  Frankel,  atrtphyUn'occus  pyi»genes  nunnw,  albns. 
and  flavus  once  e»ich;  in  the  pltMiral  cxuihde,  pneumoctKrus  Frankol 
five  times,  strepttHMKx^us  five  times,  ]uieumonia  luu'illus  Fritnllauder 
once. 

In  the  sputum  of  the  cAses  exauiiued  by  him  Kirchner  found  with- 
ont  exception  a  micnnnKvus  (diplocoivus)  with  oval  capsule;  it  h|>- 
lieared  um-i>r  single  but  H<»metimes  in  cliains.  He  fouml  the  Rame 
organism  alone  in  pneununna,  in  two  cases  of  pundent  pleurisy,  ami 
in  the  IiKkhI  in  tlinnj  cases  with  severe  general  symiitoms  but  pre- 
senting no  IrKvili/Jitiou  in  the  respindory  ap|>aratiis.  Kin-hner  be- 
lieves that  the  micnM^rganism  is  not  iilentical  with  the  Fninkel- 
WeichrtellMium  diph^Mtcctis,  nor  with  the  strept^x-ixvus  pyogenes  i»r 
6rysi])ehitis.  K\t>erimentjil  inoculations  u]M»n  ndtbitu  gave  negative 
reanlts.  Kirchner  leaves  it  an  ojien  (juestion  whether  this  diplixxxy^nfl 
is  the  cause  of  iuHuenza  or  is  chara^'teristic  of  this  disease. 

Of  these  various  biu'teriological  findings  the  chief  interest  nttaehea 
to  those  relative  to  strept^x^vtn,  diphH'ixvi,  and  Frie*l lander's  pueu- 
mobocilli.     In  this  oouuei^tiim  it  is  to  be  H{>ecia]ly  noted  that  these 


J 


BAOTEBIOLOOT.  93 

different  species  of  bacteria  occurred  by  no  means  regularly  in  llie 
diseaiie  at  various  localitien;  on  tLe  coutrar,> ,  that  iu  hoiiih  placen  an 
unquestionable  iiredominiincG  of  one  sjvecies  wjih  positively  estab- 
lished. Let  us  Hee  first  of  all  how  this  relation  applies  to  the  8trei>to- 
COCCU8.  Ribl^rt,  of  Bonn,  found  in  a  large  nundwr  of  poKt-niortem 
cafies  a  btreptcx^occin*  which  he  hold  to  l»e  identical  with  the  ordinary 
HtreptoctKVUH  eryKipclatirt.  In  two  caHOH  the  plateH  in<Hjulated  from  a 
lung  in  a  state  of  lobar  disefmo  had  remained  aksolutely  Kterile. 
Along  with  these  strepttjcocci  ho  fouml  the  staph ^^lococcus  pyogenes 
aureus  very  spjirsely,  but  never  Fninkers  diphntotx-us  pueumonije. 
TLe  diplocftcciis  observed  by  him  iu  a  single  iii-stance  associated  with 
the  streptocix^UB  apjteared  tn  Im)  iutt  identical  with  that  of  Fiaukel. 

At  the  same  time  and  in  tlio  sana^  ]4acH  Finkler  ]>nrHued  an  exten- 
sive investigation.  In  forty -tive  wises  of  grippal  jmeuujonia  lie  exam- 
iueil  the  sputum,  or  material  aspirated  during  life  from  jjufuniojiie 
foci,  or  Bi>ec,imenH  from  the  cadaver.  In  every  huig  exandiieil  he  tbs- 
covere^i  the  streptococcus.  In  one  single  lung  he  ftnind  a  stapliy- 
lococcus,  and  a  diphn'otvuH which  he  held  to  lie  ililiVrent  from  tluit  (>f 
Frnnkel.  Sit,  toc»^  in  tlie  exuminatiou  of  pun  from  two  rases  of  otitis 
me^lia  the  strejjtocfK^cus  ajtpeared,  in  one  casii  in  jiure  cultiirt*,  in  the 
other  ass(H*iated  with  the  stjij>hy|ofoccus  albus.  In  the  sputum  like- 
wise the  streptfKroc^uiH  wiis  most  fre<]tiently  disi'overed.  In  tlin  blood 
which  he  had  obtJiined  before  death  from  the  spleen  cultivation 
demonstrated  stre]>t^>oocci  an<l  tho  ubsenre  of  all  other  bacteria.  Iu 
the  bl(H>d  of  a  cadaver  dead  of  iuilaeii/ji  thti  HtreptococcuH  wjlh  Jtlst* 
found,  although  there  ha*l  l)een  no  pneumemia.  Iu  this  cruujection, 
however,  it  is  to  bo  ]>urticularly  not4Hl  that  <vf  the  fnrty-tive  cases  of 
pneura4>nia  only  two  jjresented  tlio  type  of  lobar  tibrinffus  luienmonia, 
whihi  the  remaining  forty-three  cases  jiresented  the  clinical  picture  of 
true  grifipal  ]>ueumonia. 

In  Paris,  that  is,  far  from  the  last-named  lorfdity,  Viaeent  and 
Vaillard  olitained  sinular  rcKults  at  tln^  same  time.  They  exarnine^l 
intestines,  lilood,  and  exudates  from  inHuen/a  cadavers,  jis  well  iis  tlie 
sputii  and  jileuritic  exuthites  fronx  lln'i  living,  and  invariably  fouml  the 
8trept<»c(K'cus  ery8i]>elatis  both  on  mieroscopical  examination  and  hy 
cultivation.  Duponcliel  and  Laveran  found  the  same  <n*ganiHm,  but 
never  the  diphH'occuH  pneunumiie.  Li  harmony  therewilli  are  also 
the  results  of  Du  Ca^id,  who  in  fourteen  influenza  patients  found  the 
8trept<K*<KriLH,  and  iu  four  cases  tif  jijieunnnjia  fi<Uowing  in(lueii/,a 
always  failed  to  discovpr  the  dijjloi-oceus. 

While  wo  are  frircW  to  asBUna*  tluit  in  the  |nc;ilities  nnined  there 

was  an  almost  exclusive  oi'currenee  u{  sfrepto -ei,  (hern  ju'e  im  the 

other  hand  a  large  number  of  observations  which  demonstrated  the 
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diplncoccus  pnenmoniie  along  with  the  streptococcus.  But  it  is  note- 
woilLy  tkiit  among  these  are  very  many  cases  in  which  either  strepto- 
cociti  fir  tliitlix'occi  iiltme  were  present.  In  this  group  Ixiloug  the 
oases  investi(^ated  by  Netter  and  Dufloc^j,  of  Paris.  In  teu  cases  of 
empyema  occurring  in  the  course  of  influenza  Netter  demonstrated 
the  HtreptcH'tKvus  seven  times  and  the  ilipUx!Oceus  pueumouiie  three 
times.  In  (*nly  two  cases  both  bacteria  were  present  in  mixed  infec- 
tion. Similar  investi)<atiou3  are  reported  by  Leyden,  who  found  in 
th*^  s]>ntntn  of  inHuenza  cjises  in  four  instHuct"s  only  the  diplococcuii 
pueunioiiiiO,  in  three  only  the  streptoomxnis,  in  ten  Iwith  dii>l(X"«»<'ca8 
and  sUtphylococcus.  From  some  of  the  sputa  cultures  were  made; 
th*\v  showed  tlie  di])lof(H-(*us  altme  in  three  t-fises,  the  .streps kmxtcus 
alone  iu  two  cases,  both  Imcterin  mixed  in  two  cases.  Zaiifal  exara- 
jued  two  crises  of  otitis  media^  one  of  which  contained  a  pure  culture 
o{  the  streptococcus  as  deinonstrrtted  by  cultivation  and  the  imxrula- 
tiou  of  mice,  the  other  the  dipliH-occus  pneumonia;-,  likewise  iu  pure 
culture.  S<*hreil>er  examined  eight  cases  of  otitis  media  during  influ- 
en/a  witli  tlie  followiii^f  result :  Streptococcus  twice,  di|iloe(H!cuK  twice, 
sttiplivloriH-curt  in  jmro  culturu  once,  streptoctwcus  and  staphylocoocM 
jissociated  twice. 

Prudih'n,  of  New  York,  examined  seven  cases  of  uncomplicated 
iiitlueii/;i  and  found  in  two  tlie  streptiK'tHVUH  pyogenes,  and  in  one 
the  dipliK'tHvus  pneuuinnito  associated  with  the  stajdiylococcus. 

liiicliiicr,  t»f  "Miuiicli,  found  in  tliree  carefully  examined  cases  of 
inriuru/.;d  eMidates  (two  fif  pleurisy,  one  of  pericavditis)  the  sti'epto 
coccus  twice  and  the  dii)lococcu8  once,  iu  pure  *'ultnre.  Emmerich, 
of  Miinicli,  also  found  tlie  strejitococcus  in  a  ca-SB  of  emi>yema. 

rrior'rt  iuvfsti^atiohs  are  iii>teworthy.  He  examined  the  sputJi  of 
nine  intluen/a  patientn:  iu  twf)  of  thene  the  dit>loc<x>cU8  alone  waft 
preweut.  iti  tlie  r«tlie?-s  it  was  iisso<-l;ited  with  the  HtapliyUw-occuH  and 
strcjitoctM'cns.  In  tlm  instaucen  iu  which  the  three  bacteria  were 
coiij-tiiHMJ.  the  diphicoi'cuH  [jredominated  in  four  cases;  iu  the  other 
tliree  tile  stajiliv lococciis  was  in  the  nuijority  in  two,  and  in  one  tlie 
streptococcus  ranki'd  tiist.  Among  twenty  additional  examiuatioM 
the  (liplooM'cus  |i:.eumoniie  was  preHBut  iu  eighteen.  In  fifteen  cases 
he  found  the  three  species  nf  coccus  i'onjoined,  but  in  these  too  the 
di]>locori'ns  |>]'cdoniiuated.  Prior  also  ex.imiued  sixteen  CAses  of  grip- 
pal pneumonia,  in  which  he  demonstrate<l  thediphx^occus  pneumtmiiB 
without  e\c4'pl!oii ;  ill  three  cases  it  Avas  the  only  organism,  in  seven 
it  was  associated  v\i1lj  streptocotri.  in  six  with  strept4>c<X'ci  and 
staphylococci.  Asjiinitiou  of  the  sjileen  yielded  in  one  case  diplo- 
cocci  and  stvepti'cucci,  in  another  a  ]jure  culture  of  streptococci,  in  a 
third  cuae  atrept-ococci  aione.     Prior's  exuminations,  however,  showed 
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A  certain  order  iu  the  way  in  wLieh  the  different  bacteria  apppared. 
In  flix  oases  of  grii»pal  pneumonia  carefully  iuveati^ated  by  liim,  the 
mutual  relation  of  the  bacteria  changed  markedly  aud  with  rapidity. 
The  Htaphykx;occi  always  remaiued  Ht-auty,  but  the  ^treptorocfi  in- 
creused  enormously,  so  that  in  comparison  with  thorn  the  previously 
namerous  dix)lococci  dwindled,  often  so  quickly  that  iu  from  six  to 
eight  hourn  thfl  apfvearance  wilh  completely  altered  in  this  sense.  In 
two  caseH  in  which  ut  first  diiilococci  and  streptococci  were  asHociated, 
the  latter  organism  finally  preseuted  itself  exclusively,  a  pure  culture 
appeariii}{  at  oiire  njxin  tlie  inedinm.  This  relation  wjw  obflerved  by 
him  HO  frpriuoutly  as  to  lead  him  to  draw  si>ecial  (MJUrluHious  there- 
from. This  pr(M!eHs  becomes  all  the  more  important  hy  the  fat^t  that 
in  one  case  it  could  be  demonstrated  at  the  autojjsy  tliat  tliis  occur- 
rence dei>euded  n|Min  the  static  ol  tlie  disease ;  U  »r  the  recent  foci  in  the 
lunf;s  contained  chiefly'  and  often  exclusively  colonies  of  diplociK-ci, 
the  older  and  disintegratinj^  ones  were  occupied  by  streptococci. 
Prior  therefore  niaintiins  that  the  di]dococciis  is  larj^ely  tlio  f(ne- 
ronnpr  c»f  the  strei)tocnccuH;  tliat  the  ftirnier  creates  or  heli)H  to  create 
conditions  under  which  tlie  latter  flourishes  l>est.  Many  cases  differ 
at  the  outset  iu  that  the  diplococcus  prodoiuiaates  or  is  alouc  jji'i-sent 
iu  Borne,  while  in  others  the  streptococcus  assumes  this  position. 
"Wlien  relapses  occur,  they  are  due  to  the  dijilococciis.  "When  the 
disease  takes  tm  a  ^rave  character  the  Ktrnptococrus  will  uUvays  bt« 
fimnd.  It  appears,  mttreover,  from  the  asiiiration  of  the  various  exu- 
dates that  tim  streptococcus  rpuders  the  jiro^rnosis  worse;  tlins  in 
pericarditis  itwiis  alone  present,  iu  ►crave  pleurisy  it  iTt-doniiiiJiti'd 
aud  sulweiiueutly  w;is  the  sole  organism,  and  in  snftpurative  otitis 
media  it  occurred  fretjueutly  in  ]>ure  culture.  In  a  ]»atiriit  who  had 
succumWl  on  the  tii-st  day  of  the  disea.sf^  Prior  .succcediMl  in  tiudinn 
in  the  spleen  the  diploco<'4Mis  alone,  while  in  pHtientx  dyin^^  after 
several  days'  duration  of  the  affection  Htre]jti)cocci  pr'Hlonnnated  in  the 
spleen  and  often  were  the  only  bacteria  present.  All  these  facts  point 
to  the  possibility  that  the  streptficoccus  follows  in  the  train  of  the 
dipkicoccus,  crowds  it  out,  and  after  its  diath  ]»ossesses  the  faculty  of 
proliferating;  alone  aud  keepiiiK  uji  the  intlamniiition  iuilependently. 

Mention  sliouhl  n«nv  be  made  of  several  investi^^alious  in  which, 
contrary  to  those  cited  above,  the  diiilococcus  pneiiinoui:p  was  discov- 
ere*!  either  alone  or  iu  excess  iu  the  products  of  intluon/a  patirnts. 

Levy,  of  Str/isbonr^',  found  iu  the  sputum  of  ijitluenza  patients 
lar^e  masses  of  the  diplococcus  puonfuonia-  Fniukel.  sometimes  alnn^ 
with  staphyhH"(HH'i  aud  strept<M*cjcci ;  amon^  seven  cases  of  purulent 
otitis  media  lie  found  it  iu  the  secretion  in  jmre  culture  in  six,  in  iht^ 
Beveuth  case  it  was   associated  with  tho  staphylucoccus   pyogenes 
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VH^•^1  tli»*  dij«]i.o-«*ra«  o 'ii>tACtl.'>  u»!  pn^auAenllr  in  seveu  mH*om- 
r*)irnU*'l  i-atii^^  ff  inrfa^TL/a.  TLv  ^'rv^uitsm  fovotl  br  Lini  tltmnHbed 
tnnro  JiunriAtitlv  id  tL.^  t'olmrv  l»at  »»*  £ar  !«»  virulent  in  animtkl  ex- 
\t*  rtmitiU  iUnh  is  u-iiuil  witL  tli**  pneotm^i^Jcciis.  In  France,  Ger- 
fimtii  K<'*;  anil  lionlfth  tVjiv^Qi^tnUAl  the  <lipIococcn«  pneiimouin) 
iiliiMmt.  n-tfiilHrlv  ill  tIjM  s«-<r*^ti<>us  of  the  i*ntieut.s  and  in  tbe  jiueii- 
Mi'iiiM*  i'iii<|jiti*H  Iff  tli»'  nuiii\»r.  Bouflmnl  fouml  tlir  ilipUxtHVius 
in  Kri|f]»Hl  inii'tiiuoniH,  Ht»|i]iyl<H'tK'ci  in  tli»»  vi^irlnH  of  labial  herpen 
iii'('MMi|in(M  Hip:  (hllin-ft/;i.  ami  stii'ptiutH'ci  iiilh^  broncliiul  si^rrotion. 
lit  H^|i/«M-lHlll|,  llii<u))T  tl»'iin>iiKtral*'(l  tin*  tlij>]<H'{KVUH  by  rnltiva- 
(lon  Im  Ui|i  iHiL  of  Iwi'lvn  vnHfti  nf  iuriueDz.i,  iu  tlio  secrotion  of  the 
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noee  and  pharynx,  iu  the  sputniii  of  pneumonia  patienta,  and  iu  em- 
pjema.  Krannhals,  of  Riga,  found  the  dipIococcuH  often  asfiociated 
with  streptococci,  in  each  of  twenty  post-mortem  examinations  of 
caseH  of  croujKMia  pneumonia  and  pleuriKv  followiu^;  iuflneu^A. 
Curschmann,  of  Leipsic,  found  the  staphyhx-occns  constantly  in 
purulent  brouchorrhoea  during;  influen7>i. 

The  inventigationH  f>f  Friedrich,  of  Berlin,  yieldp*!  the  Htaphy- 
lococcus  albus  once  in  an  unt*omj>licated  case,  once  during  heginninp 
secondary  iuflanimat<»ry  manifostatiimH,  nud  a  fltaphyUK'nt'cus  reseni- 
bling  the  former,  which  was  |)athogenif  to  mice.  A  HtreptoiMKTUs 
was  found  twice,  and  the  diplococcuH  jmeumnniiP  twice.  The  BtrefH* 
tocoocus,  when  cultivated,  showed  difforencea  from  that  of  erysipelas. 
Its  development  was  more  luxuriiint,  tlie  growth  wuh  morf  pronnunced 
in  the  depth  than  at  the  surface^  and  the  temperature  nio^t  conducive 
to  it  lay  between  37"  and  4(y  C.  Its  Hli^ht  vinilouco  and  prnver  of 
resistance  seemed  to  justify  its  diflfereuliaticfn  fnnii  the  Htr*'i>tnc(M\'ns 
erysipelatis. 

Deligiannis,  of  Athens,  instituted  a  Iwuterinlogical  csanaimtiou  mF 
eight  cjises  of  influf*uzn  and,  fur  purp<>H»'H  uf  rontrcvl,  nf  two  rjust'H  uf 
tme  pneumonia.  Aside  from  the  hactPTium  termo  and  tlie  staphv- 
locoocus  pyogenen  aureus,  he  uttjK'hed  K]<i'cial  importaiire  to  the  dis- 
covery of  an  hourglass  l«K'terium.  He  iipplicd  this  ti-riii  to  a  li;u> 
terium  in  flusters  comi>osed  of  paired  cr)cci  connectfMl  in  hnurglaiss 
shaj^e.  Hn  based  his  differentiation  of  these  bacteria  from  diphx-ocri 
Uixiu  their  form  (Lourgla-ss),  their  distril'utiou  (clusters),  and  a  in'rii- 
liar  staiuing-reaction.  Babes,  of  Bucharest,  frequently  found  a  jiatli- 
ogenic  streptococcus  which  differs  in  several  respm-ts  from  the  ordi- 
nary streptococcus.  In  one  case  he  iliscovered  a  niicroorganisiu 
which  resembled  the  lanciet-shaped  sputum  l)actorinm.  Babes  also 
found,  besides  the  staphylocnccus  pyogenes  aureus,  some  zooglu-a 
forms  and  dijtlobact+iria,  aud  two  species  whioh  proved  patLogeniL* 
to  mice  and  ndibits.  Petruschky,  of  KTmigslterg,  discovered  in  some 
cultures  made  from  the  blood  of  influenza  patients  streptococci  dif- 
fering from  each  other  by  their  deveUq>annit  and  reaction.  In  a 
case  of  cerebral  abscess  during  inlluenz.'i  he  obtained  by  plate  t-ul- 
ture  an  acid-forming  streptcK-occus.  Petruschky's  different  ctxvi  all 
responded  to  Gram's  stain  and  under  the  microscope  proved  to  be 
arrangeil  in  pairs,  in  straight  Hlioi-trows. 

Arloing  discovered  in  a  bouillon  culture  from  the  blood  of  an  in- 
fluenza patient  at  the  height  of  the  disease  a  rounded,  delicate  micro- 
organism occuiTing  isolated  or  in  pairs  iti  Kinall  groups  siirnmnded 
by  u  fr<jthy  mass.  Thin  inierolM-  differed  from  all  hitherto  known 
and  proved  ]>athogenic  to  rabbits. 
Vol.  XV. -7 
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Kirchner,  of  Hanover,  examined  partly  the  nasal  secretion  and  the 
sputum,  partly  the  sputum  and  the  blood,  and  partly  the  pleuritic 

exudate  of  tweuty-nine  cases  of  iuHnenza.  Every  sputum  without 
exception  contained  jl  micrococcus,  which  was  extremely  small,  was 
Burronmled  liy  an  oval  capsule,  luid  was  double,  never  single,  and 
while  it  Hxceptionally  appeared  in  chains  it  did  not  lose  its  oliaraeter 
of  11  diplncix'euM.  The  same  microorganism  was  found  in  tlie  pneu- 
monia cases,  unaccompanied  by  other  microlies;  also  in  tlie  pleuritic 
exudate  wliieh  was  jiurulont  in  two  instances.  In  three  cases  of  grave 
>;enrr!i!  iufoctiou  without  marked  localization  in  the  respLrat<:»ry  ajt- 
parntus  Kirohner  was  able  to  demonstrate  these  organisms  also  in 
the  blood.  The  dipliH.'oconH  found  by  him  was  not  identical  with 
FWiukers  pueum»-R"ix*cus,  nor  with  Htrept^)coccu8  pyoj^enes,  nor  with 
strejitoco^'cus  ervsijielatis.  Kirchner  did  not  attempt  to  decide 
wliothcr  the  dijilococciis  described  by  him  was  characteristic  of  in- 
tiufii/.a  or  possibly  the  exciting  cause  of  the  disease. 

Firti'ht'l,  of  Prague,  isolated  from  the  blomi  of  a  woman  suiFering 
with  iiifliioii/:v  two  M]>Ht'ie>;  4if  microorganisnis  which  he  declare<l  to  be 
ilifilnciH-ri  of  TL  form  hitlifrt«i  unknown  and  which  dirtVre<l  from  each 
ittlit'r  III  tlieir  growth  n|u)n  ilifferenl  media  and  their  eflfect  upon  ani- 
mals. Fisi'liel's  experintfiits  sliowed  that  one  of  these  cocci  culti- 
vatfd  by  him  was  not  ]HLt]iogonii'  for  rabbits,  dogs,  horsfs,  and  fowls, 
while  the  other  species  was  patliogenic  for  dogs  and  horses.  Hp 
thought  thn  s_\  iii[)inms  prodno^d  in  tliese  aiumals  were  similar  to,  if 
n(kt  iileiitiral  with  ihoHo  i«f  the  dist^'mpt-r  to  which  they  are  subject 
In  old  sterilized  bouillon  cultures  of  this  last  variety  of  coccus  Pried- 
latidm's  pnoniui  "l);n'il!ns  and  tin*  strept^vcoccns  pyogenes  develop  more 
luxuriantly  than  in  fn^sh  pi-jittmizod  meat  broth. 

Tlu^se  nunuToUs  investigations  with  their  well-authenticatetl  re- 
sults, which  have  in  \v.iH  boon  gainnd  by  the  expenditure  of  much 
labor,  have  by  m*  means  lust  tlnnr  value  thnaigh  Pfeiffer's  dis- 
covery of  the  specitic  cause  tif  inHuenza.  The  clinical  picture  of 
influeu/a  shows  great  multifonnity  and  tlip  bact<>riolngical  findings 
finnish  nmny  jmints  in  explauatinn  of  this  fact.  It  may  be  safe 
to  assunip  that  fuhiro  epidemics  will  reproduce  the  same  conditions. 
AVi'  shall  1h»  forci'd  to  rcvcH  to  the  ;d>ove-descri!>etl  liacteriologic*l 
findings  in  the  discussion  of  \ho  several  prominent  organic  aflfections, 
of  the  complications,  hihI  especiidly  of  the  differential  diafoi^^is. 
While  the  knowledge  of  the  intlnenzji  bacillus  has  furnished  us  mocli 
information  as  t"  the  nature  nf  tliis  infivtious  disease,  we  may,  on  the 
other  hand,  ilerive  man>  advantages  from  the  x)roi)er  appreciation  of 
the  accidental  bacteria  to  be  met  with. 
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Pathological  Anatomy. 

Influenza  is  one  of  the  infectious  diseases  in  which  we  are  struck 
hy  the  great  discrepancy  lietween  the  clinical  ai>i>eaninceH  and  the 
po«t-mortem  changes.  Physicians  were  surprised  at  the  many-sided 
picture  under  which  iuEuenza  was  met  with,  and  it  was  for  this 
reason  that  from  the  l)egiuuiug  the  idea  prevailed  that  in  this  disease 
a  distribution  of  the  infectious  agent  takes  plat^e  through  the  circula- 
tion. During  the  course  of  the  disease  the  variuas  organs  .sliow  a 
marked  disturbance  of  their  function.  All  the  more  on  this  acofmnt 
does  it  strike  one  that  at  the  post-moi'tem  of  a  per&ou  dying  from 
influenza  those  changes  which  were  8i>ecially  to  1>o  attril)nted  tn  in- 
fluenza do  not  stand  tmt  as  very  characteristic.  Veri.  many  nf  the 
changes  in  the  various  organs  were  at  once  looked  upon  by  the  jjatho- 
logical  anatomist  as  compliciitious,  as  accidents  which  added  to  the 
well-known  picture  of  influenza.  Desi)itt^thiH  fiict,  tliPi*^  wtill  rt'iiiaiii, 
after  the  exclusion  of  a  complication,  certain  appearances  wliich  »re 
found  cpiite  regularly  in  caBt-s  of  influenza.  Under  tliis  heading  the 
pathological  changes  which  take  place  in  the  re.spirator\  tract  are 
first  to  be  mentioned.  In  the  nose  and  the  neigldwiriug  nasal  cavities, 
manifold  diffuse  inflammatory  processes  have  beeu  o!iMorAt'<l.  BuIm'S 
descriljed  swelling  and  injection  tvi  the  mucfms  meudiraucs  in  these 
regions,  together  with  a  mucopunilent  coating,  and  WeicliHelbanni, 
who  paid  particular  attention  t<i  the  subject,  found,  exterior  tn  the 
cavities,  at  one  time  thick  ofttimes  clotted  and  even  tliiii  puH,  at 
another  time  muco-^ius,  and  less  frequeutly  only  uau'us  within  the 
cavities.  According  to  the  intensity  of  the  process  the  mucous  mom- 
braue  was  only  oHlematous,  difl'usely  injected,  nr  showed  irregular 
ecchymosea.  According  to  Ids  observations  all  the  cavities  were  not 
as  a  mle  affected.  The  frontal  and  superior  maxillary  cavities  were 
moHt  freciuently  involved — and  then  only  ou  one  side— whercfts  the 
ethmoidal  cavities  were  changed  in  but  a  small  uiHJ(>vity  f>f  ctises.  In 
other  parts  of  the  raucous  membrane  a  departure  from  the  normal 
conditions  of  affairs  was  very  frefiuently  absent. 

According  to  the  olwenations  of  liibbeii  a  rt'dnesH  of  varying  in- 
tensity in  the  mucous  membrane  of  tlie  largn  lironchi,  the  trai'hea, 
and  in  many  cases  of  the  larynx  was  comnmn  to  all  the  cases.  This 
injection  was  lejist  marked  in  one  of  tlie  first  (ibsorvatious  of  Eil)lM'rt, 
which  was  slightly  different,  however,  in  that  tli^re  existod  on  the 
mucous  membrane  a  white  mucous  froth,  whei-eas  aa  a  rule  it  was 
covered  with  a  tenacious  gray  or  yellnwiHli-grecn  mucus.  Babes 
had  already  laid  sti'ess  upon  these  intlaramatory  appearances  of  the 
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upper  respiratory  tract.  He  was  also  stiiick  by  the  teoacions 
chariicter  of  tiiH  iimoas,  which  apjieared  now  white,  theu  gravish- 
yellow,  and  again  entirely,  purulent.  Balien  further  stjites  that  at 
times  the  bronchi  were  filled  with  tenacious  mucus  of  a  brown  char- 
acter or  with  coaj^ilated  massGH  *jf  piiH;  that  the  mucous  membrane 
in  these  jtaits  wa^  markedly  h^'pGrre>mic  and  of  a  Virown  <'<>lor.  The 
injection  of  tho  luucims  membrane  will  sometimes  be  found  e<^ually 
dintribtited  over  large  areas  so  as  to  f?ive  one  the  imi)res8ion  of  an 
eryaipelatui^  prtjcess.  The  microscopical  eiamination  seems  to  con- 
firm this  imprcsHion.  One  of  the  first  to  give  us  information  on  the 
subject  was  Kiiibert,  whose  writings  ratwt  fully  describe  the  condi- 
tion. Tliore  existed  a  very  marked  cellular  infiltration  of  the  mncnaa 
together  with  an  engorgement  of  the  blood-veasela ;  this  infiltration 
spread  nut  lietween  the  glands  up  to  the  cartilage,  and  the  epitheUal 
cells  were  looscued  to  a  great  extent,  the  round  cells  being  pressed 
between.  It  must  be  emphasized  a.s  an  essential  appearance  that 
corresponding  to  tins  Prysipelat<inrt  course  the  catarrhal  changes  in 
the  mucous  mmniiranes  slunv  a  ntrong  tendency  to  advance,  and  thev 
extend  froiii  l]je  j^haryux  and  nose  to  the  larynx  and  trachea,  and 
thence  make  their  M-Jiy  into  tlie  bronchi  and  the  sulistance  of  the  lung; 
or  thf>  truclipji  ami  bronchi  fii"st  a])]>ear  infected,  and  the  redness  and 
swelling  of  the  mucuiis  mombruuo  theu  extend  to  the  nose  and  its 
HurroundingH. 

Till*  p:ith()l(>gic;d  anatomy  of  the  lung's  in  influenza  is  of  par- 
tieular  intf-rnst.  At  a  vrr\  4'arly  jieriod,  the  interest  of  ]»athological 
anatomists  was  direi't^^l  to  these  changes,  because  most  cases  of 
influenza  wliirli  wi'ro  hpou  jiost  mortem  were  in  patients  who  died  of 
pneumnuiii.  At  thin  point  it  must  be  remarked  that  a  sharp  division 
exists  between  the  Hi>ecific  grippal  pneumonia  and  inflammations  of 
the  lungs  which  an*  nl  (nerved  in  the  course  of  influ^nswi.  The  earliest 
r'hiViiinLti'  aecouuts  nf  this  spocifir  influenza  pneumonia  were  given  by 
Finklcr  and  Kilibfrt  <>f  Iirnju. 

However,  at  the  v^ry  beginning  of  the  last  epidemic  of  influenza 

there  existed  a  certain  diversity  of  opinion  upon  this  subject,  when 

from  many  sides  case.s  of  ijueiuuouia  were  reported  which  occupied  a 

proniinont  part  in  thp  i>ost-mortem  findings  of  influenza,  but  which 

lid  not  possess  the  spei-ific  charaoter  of  this  disease.     Essentially 

sharacteristic  for  the  rt*al  influenza  pneumonia  is  the  following  ])atho- 

ogical  CMiidition:   The  inflammation  occurs  in  disseminated  areas; 

rom   these  feutres  tlie   inflainination   radiates  in   many  directions, 

•reaks  through  the  IhIh-s  i»f  \he  lung,  and  constitutes  small  lobular 

inpuinouias,  which    (Ifi'ii^h  spread  over  a  laige  area  of  lung  tissue 

till  «'iiclohe  temail  aoiated  patches.     For  thin  reaeon  the  cut  surface 
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of  tbe  liiDKS  preseute  a  clieckered  appenranoe,  iun^much  as  the  pneu- 
mouic  ai'taa  are  more  tlee[}Iy  atHaiied  and  iu  tlie  later  ntagfes  appear 
hypertBinic.  The  cut  surface  of  the  pneumonic  areas  themaelves  is 
absolutely  smooth,  sometimes  si>j;uilicautly  granulated,  hh  it  were, 
never,  however,  gntuulatml  in  the  maimer  of  a  typical  fibrinous 
pneumonia. 

The  infiltrated  aread  are  not  hepatized,  but  apleuicized,  so  to 
speak.  The  foreruimer  of  the  iullamuuition  itHelf  is  m>t  at  all,  ur 
only  iu  part  of  a  fibrinous  uatui-o.  The  condition  is  one  of  a  pre- 
ponderance of  cellular  iutiammaliou  with  au  additional  partakiug  of 
the  interstitiid  tisHue.  Tlie  i>eculiar  mixturo  of  the  hdlam^'d  with 
healthy  lobular  areas  expluius  aisft  the  jieculiarity  of  cert^iiu  clinicul 
physical  symptoms.  The  cellular  character  of  tlie  iullanimatiou, 
together  wilh  the  marked  teudency  to  further  spreadiu^  aud  dtiVHUti>- 
ment,  leads  one  to  look  upon  the  affection  at*  t^rysipelan  of  the  lunga. 

Altogether  iudejypiudpiit  oi  thiH  dywcrijitiou,  PfeitVer  also  fharac- 
terized  the  chaugeH  which  wt*  find  in  the  luugs  of  jjersouH  who  liave 
died  of  iufiuenza.  He  also  found  the  lungs  to  a  greater  or  less  extent 
the  scat  of  pueumouic  iuliltratiou,  but  even  to  the  naked  eye  esseu- 
tially  different  from  thw  uniform  hibar  hei>atization  of  rroupfms  pueu- 
mouia.  Without  any  difficulty  he  recognizeil  that  tlipy  are  composed 
of  a  number  of  lobular  areas  which  are  either  Hcparated  l>y  aerated 
tissue  or,  in  part  at  any  rate,  merge  into  one  another.  In  this  man- 
ner originate  the  secondary  apparently  lobar  infiltrations,  which 
upon  close  oxaminatiou  we  can  recognize,  however,  as  made  up  of  the 
sexiarate  lobular  jtueuuiouic  arejvK.  Pfciffer  further  descrilK^s  a  stnu'- 
ture  of  the  single  h^bular  areas.  Iu  their  centre  smjdl  ]»inht'ad  to 
jiea  sized  part»  are  separated  by  a  grayish-yellow  coloratinu  from  the 
surrounding  <lark  red  tissue.  Pressure  u[><m  tlie  cut  surface  of  the 
diseafied  lung  shows  exuding  from  the  br<*ni_-hi  cir  from  the  centre  i>f 
the  infiltrated  tissue  a  yellowish-green,  thick,  very  U-nacious  pus 
which  at  cmce  reminds  us  of  the  sputuiu  of  an  influenza  iiatieut.  It' 
we  follow  these  events  further,  we  recognize  that  we  nrn  di^aling  with 
the  lesions  of  bronchopneumonia,  extension  of  the  infiamniati'ry  juoc- 
eas  to  the  smaller  lufruclii  and  thence  into  the  pari^uciiyma  of  the 
lung  itself.  Apart  from  oliuicjil  ex]ierieiu-e  and  tlie  dcdueliinn  which 
may  l>e  muile  therefrom,  this  view  is  based  upon  the  account  uf  the 
microscoi»ical  examination  of  these  lesions  b\  PfeilVer.  He  conducted 
his  examination  over  the  entire  bntnehiul  tree,  l>eginning  at  the 
larynx  and  extending  to  the  alvenli  and  by  means  (tf  his  superior 
staining  methods  rendered  possible  not  only  a  recognition  of  the 
pathologico-auatoniical  changes,  Imt  iilsn  that  of  the  bucteria  jiresi-nt 
in  this  disease.      Pfeiffer  hardened  his  cut  sections  and  embedded 
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theuj  in  celloidin.  The  thiuucHt  tHvtioDs  may  he  staiued  with 
Lofller's  meth.vleuG  blue,  or  better  Mtill  with  tt  diluted  Ziehl'8  stAu- 
tion.  In  the  hitter  the  prepunitious  must  remiiiii  at  lt*a«t  hAlf  &u 
hour,  aud  are  then  to  bo  truusforred  to  abaolute  alcohol  which  hafl 
btf^n  rendered  slightly  acid  by  tlie  addition  of  oct^tie  acid,  Hpn>  the 
]»rej»arjitious  retjuire  close  wati*hii4;.  Ah  Koon  aH  thp  onKiiud  n>d- 
dinh-black  c^jlor  oliaiiKcs  to  a  jx^culiar  red  violet  tlii^  iircparatiouB  Are 
at  our<^  takeu  out  aud  kejjt  in  xvlol.  Oood  prt»i»aratioiiH  an?  dis- 
tinctly stained  and  show  a  cai'uiiuH  tint.  By  this  nHvinn  the  Imrtt'ria 
are  intensely  staiiied,  and  stiuid  out  very  prominently,  the  cell  proto- 
plasm beiuj?  staineil  a  faint  junk.  The«e  directions  ft»r  staining  which 
hiivB  Ixien  given  to  ns  by  Pfeiffer  must  bt*  strictly  folh)W«Hl,  and  it  ta  a 
matter  of  considerable  experience  and  tniiuing  to  l>e  abl«  to  so  dis- 
tinguish the  various  tints  os  to  secure  wnth  certainty  the  excellent 
pictures  of  Pfeiffer. 

If  we  foll*>w  the  fundamental  description  of  Pfeiffer,  <mr  att^ntifin 
is  at  UUC4*  tlinx;ted,  upon  examination  of  the  specimen  with  the  low 
]K)wer,  to  the  bronchi.  In  the  larger  bronchial  branches  the  ciliaUnl 
epitholinm  is  partly  destroyed.  Home  epithelial  fragments  lie  free 
in  the  lumen  of  tlie  bronchus ;  in  other  phK'os  the  epithelium  is  raised 
from  its  base  by  |)U8  cells.  We  also  see  the  pus  cells  coQei'tetl 
together  in  small  masses  on  the  apparently  intact  epithelial  edge, 
where  they  make  ff»r  themselves*  a  pathway  between  the  cyliiitlrii'id 
cells.  They  further  fill  all  the  cavities  which  are  CAUSod  by  the  fall- 
ing *>nt  of  the  ciliated  epithelium  in  the  epithelial  IhhI,  and  cover  iu 
a  much  thinner  layer  the  free  surfiwe  of  the  siime.  The  capillariea 
and  vesicles  in  the  neighborho(Nl  of  the  bronchi  were  found  by 
Pfeiffer  eugorgetl  with  bl(KMl,  the  |jeri bronchial  connective  tiiMue 
being  studded  with  wandering  cells. 

In  the  smaller  bronchi  a  similar  condition  was  found.  Fre- 
quently, h4>wever,  their  lumen  is  entirely  tilled  with  a  liuely  gnvnular 
Hubstjince  which  we  must  l(X)k  uiK^n  as  coiiguhited  mucin,  which 
Btains  poorly  and  which  encloses  within  itself  numerous  pua  cells. 
Within  the  sulintance  of  the  lung  itself  we  obnerve  small  purulent  in- 
filtrations which  are  arrangetl  in  such  a  uuiimer  that  iji  the  diseaHeil 
areas  the  centre  literally  swarms  with  round  c<dls.  Here  and  there 
the  structui"e  of  the  lung  is  entirely  gone,  uml  in  some  phavs  there 
form  within  such  a  changed  tissue  round  luul  sharply  define<l  defe<'tH, 
which  give  to  the  sections  ni)on  examination  with  the  uakeil  eye  a 
sieve-like  appearance.  Pfeiffer  believes  that  these  defects  are  causeil 
b;  very  small  abseessee. 

In  the  neighlxirhrtnd  of  these  purulent  intiltrations  of  tlie  lungs 
the  alveoli  contain  beeidea  Uie  round  cells,  swollen,  pole,  or  often 
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piKment^l  cells  wliidi  Pfeifff^r  regariLs  lus  luug  cpitheliiuu.  If  wa 
Htniu  theHO  oelirt  In  the  lUf^tlKMl  of  Weigprt,  w*^  ifco^^iiixf  tliat  fibrin 
IB  entirely  absent  iu  the  ceutrol  iufiJtrated  areas,  aud  that  it  exists 
but  aparsel.N'  iu  tlie  out+r  zoues. 

Particular  value  is  to  be  given  to  the^e  appearances  because  they 
I>oiiit  out  tiie  ty7>ical  differences  l)etweeu  croupous  pneumonia  ami 
th**  pnrumoiiiji  of  iiiHuHii/a;  so  iiiuoh  ho  that  Pfeiffer  hhvh  h  cou- 
fouiiiliiig  of  tliHSP  two  t>roi:^8Hes  is  abrtolntely  exf^hnled  by  tlinir 
lueaus.  Pfeijfer  came  to  further  conclnsions  by  the  exuunnatirm  oi 
these  jiarts  of  the  Inu^;  witli  liigluT  ijowt^ra.  The  Hmiill  iDHut^iiza 
liacilli  described  by  Liui  now  appeared  deeply  ntaiued  and  iu  eutjr- 
mous  uund>ers  in  the  bronchi,  upon  the  epithelial  cells  as  wrll  as  l)e- 
tween  tbpiu,  l>eiiig  especially  heajw^d  nji'ther**  and  reudered  more 
visible  by  the  destruction  of  the  epitbelium. 

We  can  discern  these  bacilli  lyinj^  in  masses  under  the  epilhclimi], 
whereas  they  are  seen  but  singly  in  the  subinuruus  tiHSU4'.  Both  tlu' 
epithelial  cells  and  the  inis  cells  which  lie  Ijotw^'cn  them  are  tilled 
with  the  small  baciUi.  The  significance  of  this  picture  is  that  wo 
have  til  dsal  with  a  catarrhal  HUppnratinn,  as  it  were,  wliirli  might 
be  com|Mired  to  the  gonorrlittal  affectiousof  the  uretlira  ;uid  (Conjunc- 
tiva. The  (>x]>laiiation  (tf  the  jiicture  is  tliat  the  infectious  agent  in'i- 
tjites  both  the  epithelial  cells  aud  the  spaces  iM^twecii  them,  tlius  lead- 
ing to  hypera-mta  of  tlio  submucous  tissue.  Numerous  wiiudering 
cells  now  adhere  to  the  Malls  of  the  vessels  and  reach  the  free  BUifaco 
of  the  brouchns,  thert*  load  themselves  with  the  bm-illi  anil  thus  form 
the  mucopurulent  secretion  of  iniluenzji  broncliitis.  By  meanH  of 
this  high  i)Ower,  we  also  see  how  the  nmnd  cells  which  till  the  lung 
tissue  are  overloaded  with  the  iuilueiixa  Iwu-illi.  In  the  outer  y.oiu^s, 
the  cells  c<iutiiining  bacilli  are  fewer  iu  inmdjer. 

Aa  far  as  other  niicroorgaDisms  are  coucerued,  es]iecially  strepto- 
cocci and  diplococci,  Pfeiffer  found  nothing  even  in  frenh  cawes, 
either  in  the  sections  or  in  the  smear  jireparations.  Tn  his  explana- 
tion of  iutluenza  jmeumonia,  Pfeiffer  starts  out  with  the  idea  that 
each  iufiltrated  area  stands  iu  relation  to  a  diseased  bronchiiH,  and 
that  through  the  medium  of  the  latter  the  <rause  nf  tlie  ilisi'a.se  is 
emibled  t«i  reach  the  sul>stance  of  the  lung.  This  descrifiiion  is  espe- 
cially l-Hised  U]M>u  changes  which  are  ftmnd  post  mortem  when  deatli 
takes  place  at  the  height  of  the  disease.  At  this  time  the  above- 
described  changes  very  clearly  show  tliFi  i)athologico-iiuatoiiiical  <,*imi- 
ditions  of  the  lungs  in  influenza.  If  we  examine  the  lung  at  a  later 
j)eriod,  after  the  inflammatory  process  has  gone  through  later  stages, 
theu  what  strikes  lis  most  is  the  formation  of  abKcessew,  in  ctmse- 
qaence  of  which  a  few  alveolar  areas  which  are  entirely  tilled  with 
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rniind  cells  merge  into  one  uiinther  ami  ffirin  hihaII,  often  etiongb 
miliary  pus  areas.  In  other  regioiiB  tlie  infiltrated  area^  iu  tLe  luug 
are  trauHfin'med  into  cicatricial  ooiuiective  tissue.  With  the  appear- 
ance of  iudunition  and  caruification  there  api>ear  in  snch  places 
changes  in  the  suhstauce  of  the  lung  which  leiul  co  the  formation  of 
uniform,  hard  KrayisL-red,  ciirtihiginoiiH  niasHes.  These  regionB  then 
project  fdxjve  the  level  of  the  lung  Knlwtance,  and  are  seen  upon  orfjfi-*- 
sectiou  tu  1h3  devoid  of  air.  Tiie  alveoli  are  then  filled  with  maj^bes 
fif  a  newly  foruuMl  conutH-tive  tiHHue. 

This  is  also  the  maimer  iu  which  gangrene  of  the  lungs  iu  infln- 
euKa  is  brought  al»out.  The  intlueiiza  infiltration  is  the  primary  con- 
diti(tn  to  whicli  is  added,  in  tlie  case  of  gangrene,  a  setioudary  infec- 
tion by  means  of  iiis[tiivd  uumtli  hacferia.  These,  finding  a  locus 
minoris  resistentia*  in  the  iuflanied  lung  thrive  there.  Pfeiffer  is  also 
iuelined  to  the  btdief  that  the  pneumonia  of  inflnen/a  may  go  over 
iuto  caseation,  as  sftou  a.s  the  pneuiuouie  infiltration  has  established 
itself  in  th<>Ho  regions  of  the  lung  which  previously  wei-e  the  seat 
of  tul>ercnlons  <ir  Ho-calied  piTibreuichial  nodules.  In  such  lungs 
Pfeitfer  describes,  liesidea  those  [tlacf'S  which  have  undergone  total 
caseous  degeueratitm  and  which  contain  numorous  giant  cells  and 
tnlH-rrle  bafilli,  (tther  regi(nis  which,  on  !icc<)nnt  of  their  uniform 
infiltration  with  roiuid  cells,  remind  us  of  the  lesions  of  gi-ippal 
pneumonia.  AcK'ordiug  to  the  researches  of  Finkler  we  must  cou- 
cludo  that  this  pntcess  of  Pfeiffer,  wliicli  is  t<)  be  l(Kfked  ufM>n  as  & 
genuine  brouclioimeunionia,  is  not  the  only  one  whicli  exists  incases 
of  influeijza.  Instances  are  also  observed  iu  which  the  mucous  mem- 
brtiiie  of  tlie  Inrgev  br<iiH-hi  and  trachea  shows  chararteristic  changes, 
but  iu  whifli  the  iniiammutor,\  appeuranees  in  the  mucous  membrane 
of  the  bronchi  l>ec(ui]e  less  and  less  evident  the  deeper  we  enter  iuto 
the  linmchiMl  branches.  TTere  Uie  link  is  wanting  1>etween  puen- 
mnuie  disease  I'f  a  celhihir  character  in  the  lung  sulistance  ou  the  one 
hand,  and  changes  in  tho  bronchi  ou  the  other.  At  any  rate,  we 
rannnt  aecept  the  idea  that  in  sutdi  <'jises  the  inflammation  in  the 
(iinrsc  i)f  thi^  himeii  uf  the  broneJii  spreads  itself  int^)  the  substance 
iif  llie  Inng.  Tliere  the  finest  bronchi  are  found  iu  the  c-enlre  of  cel- 
lular intilt»\-dion,  free  fnuM  the  appearances  which  Pfeiffer  has 
dcHcribed.  It  nmst  be  adudited  that  here  there  exisl«  another  cou- 
uecticm  between  tlu'  diseases  of  the  larger  brtmchi  and  the  lung.  8o  that 
even  without  tlie  medium  of  a  direct  trausniissiou  of  the  bronchial 
pus  l»y  as]iiration,  pneiuiicnic  infiltration  may  arise. 

CVrtain  i>eculianties  whieh  are  recognizable  in  the  clinical  picture 
iu  vefiTenee  tu  thi^  d«'Velii|inient  i«f  tlie  earliest  i>u!monary  signs  and 
their  i\*latioii  to  the  bronchial  syniivtoniH  corroborate  this  opiuiou  of 
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Fiiikler.  This  will  lie  discxisBod  more  fully  uiider  the  Lead  of  diug- 
nnsiH. 

Among  the  other  parts  of  the  re8pirator>'  tract  which  nxidor^o 
imthulogiooauutomieul  ohauges,  the  pleurte  are  next  to  be  meiitinued. 
These  rhau^PM,  as  clinical  exiM^rieuce  proves,  very  fretjupiitly  follow 
iutiueuza  of  the  luu^;s.  In  luiUl  onsen  tlie  patholo^cal  ohaii^^et^  cou- 
Hist  of  fibriuoiis  dake8,  which  are  iu  part  thin,  iu  jiart  thicker,  either 
circuiDBcribed  or  ilifi'uHvd.  Frequently  they  may  lie  torn  ofl'  as 
luembraiie*,  but  often  the  iibriuourt  m(t3si»ti  have  become  soft  and 
purulent.  In  a  case  of  marked  diHeiiMo  of  the  jjleura  together  with 
gangrenous  fliaiiges  in  the  Imi^^n  Pfeiffer  observed  a  imnileut  coat- 
ing ou  the  pleura,  which  upon  inicroMt'opical  exauiiuatiou  wan  Meeii 
to  C4}niain  an  enormoun  nuniljer  of  inHnen/ji  bacilli,  thene  lH»iii|^'  gath- 
ered together  for  the  numt  part  within  the  jmH  cellH.  In  another  eane 
of  influenza  in  a  ]ihthisicul  Hubjoet,  Pfeiffer  ftnmd  the  ]mrulent  exu- 
date which  covered  the  surface  of  the  luug  tilled  with  great  uuinl»ein 
of  influenza  bacilli. 

This  des<'ri]itiuu  does  not,  however,  cover  all  the  cases  of 
empyema  coiuplicatiug  infliieuza.  Both  Ribbcrt  and  Leichtensteru 
ntate  that  the  [ileurnl  exudations  iu  inthu'u/ji  have  a  charartpristic 
api^earance.  The  seropuruleut  oxiidates  are  characterized  by  a  tliiu, 
cloudy,  ]»ecuIiHr  dirty  yelhuv  apjioarnnce  of  the  fluid,  whii-h  lltltbcrt 
designates  as  "clay -water-like"  and  LcichteriHtern  as  "cre;uii-of-tnrtar- 
like/'  Ribl>ert  also  states  that  very  nuirkiMl  inliainiuatiun  of  tlie 
pleura  may  exist  without  a  previous  ])neunioiiiji,  whether  the  bnmclii 
at  the  same  tiine  are  intact  or  the  seat  of  inilamniatory  jjrcjceNHCH. 
There  can  be  no  (question  that  the  observei-s  at  thf*  time  of  the  last 
influenza  epitlemic  were  dealing,  iu  those  Icilmr  consniidulif^ns  wliicii 
involved  one  lobe  or  an  entire  lung,  with  libnnous  pneumonia  whicli 
did  not  difl^er  iu  auy  way  from  ordinary  croupous  jmeuiiionia.  Ou 
the  other  luiud,  it  has  been  assertt^'d  that  in  such  (rases  certain  tlitl'er- 
euces  exist.  Thus  RiljlM»rt  found  iu  numerous  cases  that  tlio  cut 
surface  of  the  he]mtized  luug  was  imK^tically  smonth,  uot  graunhir. 
the  exudate  suft,  rich  in  ceils,  but  fmnr  in  tibrin;  and  iu  oue  caise  a 
lolmlar  character  conlil  l>e  rei-ogniziul  u]>on  the  cut  surface  of  a  l<>bar 
cousoliilation,  tlie  single  lobules  nl^t  being  uuifmndy  altered. 

Weichselbaum  alsit  iuforjiis  us  that  in  Ji  series  of  seven  cases  he 
twice  found  that  the  diseajsed  lung  was  not  absolutely  unaeratetl,  and 
that  ita  cut  surface  did  not  show  auy  marked  granulation.  In  two 
casen  de8oril>e*l  by  Leyd^n,  the  cut  surface  is  designati^d  as  smooth 
and  not  granular,  the  infiltration  as  flabby. 

Leichteustem  mentions  two  cases  in  young,  robust  individuals  in 
which,  despite  the  short  duratitm  of  the  lobar  jnieumonia,  a  grayish- 
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yellow,  soft  iutiltrutiou  was  present,  sucL  us  we  are  acciistomed  to  see 
iu  tht*  later  stngpn  of  (irouiiouH  piieumuuia.  Ribbort  ]Mjiut«  out  that 
suck  lobar  ])uiMiiunuias  are  frequently  enough  combined  with  lobular 
pueumouiji,  iu  such  a  mauutr  that  in  one  lung  an  entire  lobe  is 
diseixsed  whila  the  other  shows  only  disseminated  areas  of  oousolida- 
tioj].  AVitli  ri'siipft  to  the  distribntiou  tif  the  i>roc*KSs  over  the  entire 
luug,  it  liJLS  been  noticed  that  the  lobular  areas  vary  considerably  iu 
ext*>]it;  at  tiinen,  jireaK  the  si/e  of  a  ha/ehmt  may  be  found  iu  one  or 
but]]  biugs,  iir  apiin  the  f^n-i  run  toj<i  thcr  (jr  apju'oximate  one  another 
so  closely  that  there  hardly  exists  any  aerated  tisBue  between  them. 
Iu  thin  manner  arise  the  pseudolobar  pueumouias  which  are  often 
Hpfinratrd  iu  u  i»e(.*nliar  manner'  fi-om  the  healthy  tissue;  and  thus 
arise  pi<*tnre,H  consisting  of  a  jjeculiar  admixture  of  fibrinous  and 
cellular  iniiltration  which  gives  to  the  cut  surface  a  marl)le-like 
a]>pearaiice,  iu  that  dense  and  tla}))\v  areai,  well  marked  and  indis- 
tinctly dt'lined,  level  and  elevated  regions,  (edematous  and  hyperiemic, 
red  colored  and  yellowish  or  grayish-yellow  jiatches  are  mixed 
togetlier  irregularly. 

Even  though  these  lesions  give  a  remarkable  ajipearauce  to  the 
luug  on  account  of  tlieir  various  anatomy-al  characteristics,  other 
peculiarities  are  added  as  noon  as  these  variotw  ai*eas  undergo 
furtln-r  dcvclojuueut,  forming  hero  ubsceHses,  there  thickening  and 
contractiiin.  The  observation  of  Koester  was  j>eculiiir.  Tliere 
existi'tl  ;l  difl'nse  iutersiititd  cfllular  infiUratidU,  in  addition  to  the 
plugging  lii  tlie  larger  lymphatics  with  coagulated  miusses.  The 
alveolar  4'xudate  showed,  iu  addition  to  its  poverty  in  fibrin,  a  tixe<1 
relation  betwet^n  the  latter  and  the  cmIIs.  The  fibrin  was  found  in  the 
centre,  splierically  arranged,  tlm  culls  ou  the  other  hand  betvv€'eu  the 
fibrin  and  the  alveolar  wall,  so  that  here  an  exudation  of  filirinous 
liuld  first  to(»k  iihuT-  aiut  was  fnlhnved  by  an  emigration  of  the  cells. 

The  pathnlogico-anatomical  changes  in  the  circulatory  apparatus 
are  far  les.s  fre(|ueut  than  those  in  the  resiiirattjry  tract.     Endocar- 
ditis and  pi  riranlitis,  as  well  as  thrombosis  in  the  cavities  of  the 
lirart,   liavi!   biH.-u   ftmiid.      Tlie  jiericardial  exudate  consists  at  one 
imt*  nf  a  L-londy,  hrnius  lluid,  at  another  of  greenish  pus.     The  eoai- 
g  "if  the  jn'i  iiiiriliniu  with  fibrin  as  well  as  cjdcification  of  the  same 
ve  bm*n   uiisi^rvfil.       Wcii-lisidbauni   particularly    states  that  in  a 
mljer  of  cases  the  myocardiuut  showed  i\  distinct  fatt^-  degenera- 
n.     In  tho  ];irgt_'r  vessels,  ^^specially  veins,  thrombi  which  caused 
.'om])lete  obstrnrtiiiu  liavelieen  observed,     l^aturally  the  attention 
observers  was  directed  to  the  spleen,  because  many  clinicians  bad 
'd  stress  ujton  ifs  iTnifcsrui  swelling.     I^ibbert  observed  this  enlarge- 
Jut  of  thu  bpluuu  rehitiveJ^  aeldom;  all  other  obsen'ers,  however. 
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have  fotmd  the  spleen  distinctly  enlarged  aud  mostly  of  a  brown  color 
and  an  abnormally  soft  consistence.  Leichtt^nsteni  also  mentions 
acute  fibrinous  perisplenitis. 

The  changes  in  the  intestinal  tract  have  not  Ijeeu  fre<|uently  dis- 
cussed. The  c:;itarrlijd  irritatiim  of  the  stomach  and  iutestiuPH  is 
chiefl}'  mentioned.  Only  in  a  few  cases  Nvere  there  marked  lesions. 
Jurgeusen  mentions  severe  nlceratitju  ot  the  ^^astric  and  intestinal 
mucous  menjbrane,  and  at  the  same  time  the  submuwwa  aud  in  ](art 
the  muscnlaris  were  (edematous  aud  the  seat  of  cellular  iiiHltrati^m 
just  as  in  the  beKinning  of  phlegmonous  gasti'itis.  Weii-hseUHLiiji] 
alsf>  descril)ed  marked  disease  of  the  stiimach  ami  intestines,  and, 
esi^ecially  in  one  case,  a  very  severe  inlLvmmatiou  of  the  nnictius 
membrane  of  the  ileum  with  hemorrhage. 

The  liver  appeared  to  partake  of  tlie  disease  but  infrequently,  so 
that  Weichselbaum  speaks  of  a  cloudy  swelling  in  only  two  cases. 
Pfuhl,  however,  descri!>es  a  more  marked  change.  lu  (me  of  the 
cases  in  which  death  ft)llowed  prrpfouml  clianges  in  the  eentral 
ner\*ous  system,  he  found  the  iuterntitial  tissue  of  tbe  liver  more 
markedly  developed  than  is  generally  the  case,  the  capillaries  well 
filled,  and  the  liver  fells  cloudy  aud  grauuhir.  In  certain  juti'ts  <if  the 
liver  lolmles  he  describes  the  following  roniarkablo  elianges:  1. 
Irregular  accunmlatious  of  small  round  cells,  jtarily  in  the  centre  of 
the  liver  lobules,  partly  in  tlieir  i>eriphery.  2.  In  numerous  places, 
likewise  in  the  centre  of  the  liver  lobules,  there  existed  jvpfuliar, 
more  c^r  less  circular,  ofttimes  ]>retty  shai'jjh-  defined  struetures, 
which  with  a  low  j»ower  and  on  superficial  obHervatiou  gave  one  tlie 
impression  of  vascular  coils  similar  to  those  of  tlin  kiilney.  Obsorved 
more  carefully  with  a  higher  power,  these  were  ftmnd  to  i*ousist  of  a 
fine  net-like  tissue  whose  meshes  contained  small  round  cells  similar 
to  unstained  bloinl  cells.  In  certain  of  these  structures  eould  1k>  si*en 
a  more  or  less  distinct  destructitm  of  t-ellular  elemeutn,  free  nuclei, 
and  detritiis.  Now  and  then  the  reticidar  structure  was  jjresent  only 
in  certain  parts.  In  these  bodies  ho  also  fouml  the  bueilli  which  wpre 
descriWl  by  Iiim.  Pfuhl  is  not  inclined  to  i)lace  in  the  group  of  the 
so-called  lympliomata  th(»se  round  structures  in  which  projections 
of  small  round  cells  run  l>etween  the  neigliboring  lim^s  of  tlie  liver 
cells,  ofttimes  up  to  the  intralobular  vein.  He  (juestiims  wlietlier 
these  changes  in  the  liver  tissue  are  to  be  attributed  to  the  bacilli 
alone,  or  wljether  there  exists  a  coaguhitiou  necrosis,  whieh  is  tlie 
result  of  toxic  causes.  Often  icterus  of  various  degrooH  is  found 
which  is  to  be  looked  upon  as  "congeKtion  icterus,"  caused  by  a 
closure  of  the  larger  gall  passages  on  account  of  a  catarrhal  swelling 
of  the  mucous  membrane. 
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Iq  tho  oral  cavity,  catarrhal  eouditiona  and  acute  iuflammatioDS, 
an  well  as  ulcerative  Htuinatitis,  Lave  been  met  with.  Others  have 
described  a  Hharidy  defined  and  ut  times  an  intense  unilateral  redueHM 
of  the  hard  pulato  witli  displacemcut  of  the  uvtda.  The  t^tngne  in 
Bfivere  caae-8  is  fre4iueutly  thickly  cnaterl.  Fuiiher  iH  to  be  meutiuued 
tlie  Hwelling  nf  tlio  ton^iils,  wliieh  iu  the  gastric  cases  often  gives  riae 
U}  great  ililhcully  iu  deglutitiou,  aud  oc-cauiimally  iuHammatiou  of  the 
parotid  gland  witli  fully  developed  BU])i)uratiou.  The  latter  has  beea 
observed  iu  an  iuteruiitteut  disease. 

Iu  tliu  pcritoueuiu  li>  pencmia  is  foimd  iu  some  cases,  iu  others 
iuflaminatiou  with  tliu  formation  of  ;l  libriuous  coating  aud  clumly 
exudate;  uevertheloHH  in  these  cases  it  is  very  likely  that  we  are  deal- 
ing with  a  pentoiiitis  whit-h  existed  coiucidcutly  with  iileurisy. 

Tho  kiduevH  fn?(iuently  show  chauges  iu  influenza,  which  are  only 
of  a  mild  d(^gr^"c,  however.  Balies  tlescriljos  parenchymatous 
changes,  and  WL'iohHelhiiuu^  a  rioudy  swelling.  Ribbert  found  at  one 
time  clon<ly  swelling,  at  another  fatty  degeneration  of  the  uriuifer- 
ous  tuliulew.  In  the  hardened  ]irej>arati<)ns,  he  oUseiTed  iu  the  cap- 
sules of  tlie  gliimeruli  soinei-oagulatid  allHiniin.  Avery  marked  case 
of  glomerulonephritis  was  observed  during  life  by  Leydeu,  aud  the 
diagnosis  was  rormborated  iHtst  mortem.  In  tliis  ciise  the  gray  sub- 
Htanco  of  the  ki(lne\s  wils  reihloned  and  alremly  iu  tJie  first  stage  of 
the  uephritis,  and  niiirroscopically  ])resented  that  appearance  which 
is  the  m()st  typical  form  <pf  ncphritiH  fnllnwing  aiuit©  infectious  dis- 
eases, namely,  that  whirli  is  kuowu  as  scarlatinal  nephritis. 

Tho  jiarticipation  of  the  central  nervous  system  plays  a  certain 
role  in  the  poHt-iiuirtiMii  t-hauges,  wliicli  strikes  us  all  the  more 
Ix't'ause  these  L*hiingi*s  may  b^  viry  ]iiark*'d  aud  yet  not  very  numer- 
ous. JurgeuHou  de.serilx»s  severe  hyj»errt4miH  of  the  membranes  of  the 
brain.  Kundrat  tells  ns  of  three  ciises  of  cerebrospinal  mpuingitis, 
of  wliieh  one  W!us  fiUubimMl  with  t-r-reitral  abseess.  Leichtenstern 
fimnd  intense  eloudineHS  aud  liemorrimges  of  the  pia  ou  the  couvei 
surface,  and  here  and  there  pundent  iutiltrations  in  the  neighl)orhot»d 
of  tlie  vciiiH.  At  thi'  ctmvcx  luinier  In*  observed  numerous  hemor- 
rhagic, s(tftene(l,  difliuse,  greeuisli-red  arejis. 

Virohow  ri'lates  a  case  of  lobular  pnennionia  and  mitral  endocar- 
ditis, in  \s  hicli  tht^ve  cxistfd  an  apoplectic  area  in  the  left  hemisphere 
with  uumcroiis  smaller  hemi)rrhageH  iu  the  immediate  neighborhood. 

Fiirbringfr  rejMjrtfd  a  similar  caHc.  Weicliselbaiim  described  a 
condition  in  whicli  thirk  pus  was  found  between  the  duni  and  the 
lM)8terior  wall  of  the  right  frontal  cavity,  winch  was  also  filled  with 
pus.  In  one  [dace  llie  dura  was  swollen,  intiltrated  with  jius.  aud 
discolored;   the  pia  was  also  discolorcil.     In  the  right  fi'outal  lobe 
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there  existed  a  pns  cavity  tlie  8ize  of  an  orange  and  with  hemorrljagio 
wall,  which  reached  to  the  anterior  part  of  the  brain.  The  ventricles 
of  the  brain  also  coutaiue*l  |)Uh.  Bahes  mentions  a  casa  of  purulent 
basilar  nieninj^itis  ^-ith  fjccasional  extenf^ion  to  the  convexity.  The 
substance  of  the  brain  wils  cedematous  and  iiyperiemic,  tlie  ventricles 
were  filled  with  h  very  cloudy  thiid. 

A.  Pfuhl  of  Cassel  ha.^  jiaid  paiiicnlar  attention  to  tiie  severe  dis- 
eases of  the  central  nervous  system  wbicli  take  \i\neei  in  the  courHe  of 
inflnenxa,  and  has  examined  ])atholoy:ically  and  bacteriolo^ically 
numerous  fat^d  cases  of  this  disease.  In  one  cjise  lie  found  the  veins 
of  the  dura  mater  en^or^^ed,  and  here  and  there  adliesiiam  lM*i\veeu 
the  dura  and  pia,  and  within  these  adhnsious  whitish  deposit-^ ;  in 
other  places  lie  found  iu  the  i)ia  mater  covering  the  olfactory  nerves 
and  the  chiasm  of  the  o]>tic  nerve,  as  well  iiH  the  under  Hurfare  of  the 
cms  cerebri,  glassy,  grayiab-wliite  depoHits,  o-denia  of  the  brain,  and 
marked  dilatation  of  the  ventricles  with  accuuiuhitii.u  of  reddiHh 
semm.  In  the  Hame  manner  the  ]>ia  mater  of  the  spinal  cord  showed 
a  venous  congestion,  posteriorly  thern  were  occasional  adliesions  to 
the  dura  mater,  and  the  t-entral  part  was  traiisfoniied  into  jt  cnicare- 
oHs  mass  in  which  the  nerve  branchrs  were  partly  eniliedilrd;  tlio 
Hulmtance  of  the  spinal  cord  w:ih  greatly  softened. 

In  another  case  of  this  group  he  describes  whitish,  cah^rtroous 
masses  on  the  pia  mater  junt  at  tlie  edge  of  the  grent  longitudinal  lis- 
sure,  from  whieh  white  streaks  ran  iu  the  (Hrectiou  of  the  <'erebral 
groove;  there  wa,s  exfoliation  of  the  convolutions,  the  lirain  sultHtutjce 
was  moist  and  anaemic,  and  abundant  smun  wjis  found  iu  the  hiti^ral 
ventricles.  In  a  third  Cfuse  he  observed  filling  of  tlie  pia  with  blood, 
cloudiness  of  tlie  same,  and  grftuuhitinns  at  the  edge  of  the  great 
louKitudiiial  tisfiure,  with  aecuundation  of  Huid  au<l  cloudiness  in 
the  iieighlK»rhood  of  the  optic  chiasnja,  serous  exuihitioji  in  the 
fosBse  of  the  skull  and  in  the  cavities  of  tJje  brain,  especially  the  large 
lateral  ventricles,  and  abscesses  in  the  right  lobe  of  the  cerebellum. 
A  similar  case  is  mentioned  in  a  work  on  tlie  epideniit*  of  influenza  in 
the  German  army,  the  difference  liere  h-'iu^  tliat  the  [lurukut  area 
was  found  in  the  left  frontal  lobo.  These  cases  of  rfuhl  are  of 
special  interest  because  he  Itelieves  tlmt  he  found  the  indufiixa  liacilli 
in  all  of  them.  The  bacilli  were  always  fuund  witliin  the  blood- 
vessels. Uyion  subjecting  cut  sections  of  the  cerebrum,  cereliellum, 
and  spinal  cord  to  microHcopicd  fxaminiiiion  lie  saw  in  the  pia  an 
extraordinary  amount  of  IiIimhI,  dilatation  ami  at  times  an  increase 
in  the  numlier  of  the  capillaries,  as  well  as  iu  certain  places  very 
small  exndatiouH  into  the  nt'rvfiuK  tissuf  itself.  FurthtTniorr*  in  these 
places  he  foiiud  a  few  iuHueuzu  bacilli  iu  the  nornud  blood-vessels,  us 
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well  as  in  the  hemorthagio  foci  which  were  iinclergoing  more  or  lesB 
chau^e.  While  in  the  neighborhood  of  the  capillaries  and  some  of 
the  hirger  vessels  there  was  a  great  collection  of  round  cells,  he  fonnd 
in  tho  central  nervous  system  x>raper,  in  the  cortex  of  the  brain  and 
the  white  aulwtaiK-e,  no  jtarticular  abnoriujilities.  The  cellular  ele- 
ments were  especially  free  from  bacteria.  In  numerous  seotions  of 
the  oerebruui  and  cereltellum  Pfulil  found  genuine  thromboses;  the 
capillaries  of  the  cerebral  cortex  wen*  very  rich  in  these,  and  even 
with  a  low  power  one  Cf>uJd  recognize  the  points  of  obstruction  in  the 
section,  partly  us  tortuous,  partly  iis  ramifying  figures  which  were 
stained  a  deep  red.  The  tlirnnibi  were  composed  either  entirely  of 
very  sujall  bacilli  or  of  these  plus  a  coccus  without  a  capsule,  or 
finally  chiefly  <»f  the  latter. 

Fo?i  of  Turin  made  an  examination  of  the  spinal  cord  in  a  person 
who  died  in  the  cfiurse  (if  an  influenza  frnm  bronchopneumonia  of  one 
lung  and  lu'patizatidn  of  the  other.  Here  tho  spinal  cord  was  found 
entirely  filled  with  bhxHl,  its  Hulistance  studded  with  small  red  areas; 
mirri»sci»pii-ally  numerous  hemorrhagic  foci  were  found  in  all  parts  of 
tiie  s]tiualcord,  paiticularly  in  tlie  upper twotbirds,  and  in  the  upper 
third  of  the  cervii-al  jKirtion.  In  some  places  degenerative  changHis 
conld  be  seen,  thn  eighth  nerve  was  enlarged  from  five  fo  six  times  its 
normal  si/j^,  and  tlie  ncrvi-  filires  were  degenerat^-d.  The  hemorrhagic 
areas  were  situated  especially  in  the  jxisterior  horns  almost  alwaysat 
the  i)priphery,  the  degenerated  areas  for  the  UKtst  jiart  in  the  lateml 
horns.  The  gray  substance  and  the  posterior  horns  were  not  in  tin? 
least  altered.  In  eli^ven  post-mortom  examinations,  Hetweg  found 
as  a  cnustant  svm(rtom  a  very  marked  liypera^mia  of  the  entire  central 
nervous  system,  such  as  we  otherwise  never  meet  with.  The  arteries 
at  the  base  of  the  skull  were  particularly  engorged  with  blood,  and 
the  ciiusistHUci-  of  the  cerein'os] final  nxis  was  always  increased.  For 
that  reason  Hctweg  sjieaks  of  an  intineiiza  hy]»ern?mia  and  considers 
this,  not  an  r»rdinary  vasomotor  one,  but  a  process  which  is  the  fore- 
runn^T  tif  an  inflammation. 


Symptomatology. 

Influenza  U  one  of  the  infectious  diseases  which  causes  marked 
functional  disturbances  in  all  parts  of  the  body,  so  that  in  reality  no 
organ  is  found  «Mitirely  normal.  TujiHinuch  as  the  individual  symp- 
toms ap[te:in'il  witli  vjuying  intensity,  rlinicians  were  from  the  verj' 
beginning  inclim-i!  u*  tin-  belief  that  the  seat  of  tlie  infections  a^nt 
was  distribuh^d  over  (In-  entire  body.  During  the  last  widespread 
epidemic  this  opinion  had  taken  hold  of  physiciana  to  such  a  degree 
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that  one  was  really  greatly  enrprieed  to  find  post  mortem  all  ILe 
organM  so  very  little  and  so  very  irregularly  the  seat  of  pjdLolugica] 
changee.  The  investigations  ctf  jmtLologists  have  not  yet  placed  iis  iu 
a  f>o8itiou  to  determine  with  any  certainty  to  what  extent,  in  an  infeo- 
tioxis  disease,  tlie  resulting  changes  take  place  at  the  primnry  seat  nf 
the  iliseaae,  and  t-o  what  extent  the  entire  body,  at  the  same  time  or 
at  ti  later  j)eriod,  H!it>ws  symptoms  of  diseiise  due  ti>  changes  depend- 
ent upon  poisoning  by  toxins.  In  thfi  case  of  choU'ra  we  know 
positively  that  the  batdllus  finds  its  jioint  of  attachment  in  the  intes- 
tines, that  au  euDrnious  increasH  tjikes  place  <m  the  supfrficial  Hurface 
i»f  the  intestines,  and  that  the  Kymi)tnnis  of  cholera,  which  are  the 
most  severe  that  we  can  see  iu  the  human  l>ping,  are  caused  by  the 
aljsorption  of  toxic  substances  fornietl  in  tin*  intestines. 

Until  within  recent  date  we  were  loth  tt»  acknnwipdge  that  the  nii- 
nnte  amounts  of  toxic  substances  elaborated  by  the  liacteria  C4»uld  give 
rise  to  marked  general  symptoms.  Vjitm  this  subjt^ct  out-  knowh'dge 
hiis  also  becftme  very  mucli  clearer.  V\'e  know,  for  exani]tle,  how 
tul>erculiu  in  a  very  dihite  condition  prruUii'Of^  severe  ctlVcts  upon 
tlifl  organism.  We  know,  on  the  other  hiinil.  that  antitoxin,  for 
example  that  of  diphtheria,  suffices  in  stuiill  ;iMionnt  to  jiroilnce 
8i>ecific  and  romarkal>ly  far-reaching  fnuctioniil  changes  iu  tho  Iminan 
organism.  For  that  reason  it  in  now  hehl  tiiat  iu  au  inh^ctions  dis- 
eJise  there  need  not  be  any  general  distribution  c)f  the  bacilli  in  order 
fa»  protluco  severe  general  symptoms.  In  influenza  above  all  this 
stands  out  prominently. 

General  Symptoms. 

Tliere  exists  a  typical  form  of  iutiuenza  which  is  caased  by  the 
in£nenza  Imcilli  alone,  and  which  runs  its  course  witlinnt  complication 
of  other  bacterial  infection.  In  this  form  it  frp^inently  bi^comt^s 
evident  that  there  are  extraordinanly  few  symptoms  referable  to  the 
part  first  invaded,  but  that  on  the  other  hand  the  general  synijttonis 
dominate.  In  pefijile  ap[)*Trently  in  perfect  health  there  sudih^nly 
ap]K?ars  a  marked  general  discomfort  -severe  lieailaelie,  chielly  in 
the  frontal  region,  muscular  i»ainfi  which  very  freijuently  exist  in  the 
h»in  but  also  in  the  muscles  of  tho  extremities,  and  in  .'iddition  often 
marked  weakness.  In  the  mid.st  of  these  syrniitonis  the  teniiteratuie 
of  the  Ixxly  is  suddenly  elevated,  sometimes  with  one  chill,  more  fnv 
quently,  however,  with  repeated  chilly  sensatiitns.  Tht-re  are  very 
mild  cjises  in  which  nothing  further  appears.  The  pieture  becomes 
somewhat  severer  when  a  marked  redness  of  the  fare  and  a  feeling 
of  intense  heat  devehiji;  the  eyes,  'Hi  account  of  hyperiemia  of  tlie 
conjunctiva,  appear  reddened  and  the  sclera  assume  u  slightly  yei- 
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IowIbIi,  irt**ric  line.  In  imlividual  case8  thU  icteric  color  apraulit 
itaclf  over  the  skin  and  may  then^  l>pconi*^  iuteuso.  There  in  nsuAUy 
A  cHtarrh  of  th^^  upiior  air  pasHikgiw  iu  aflditifm  to  cNir^*m,  or  a  sorero 
catarrh  of  the  moutli,  witli  thickly  coated  t<:»ugue,  and  hyi>enerai»  nod 
flwelliug  of  the  pliaryii>:oal  luucous  Tumnbrauo.  The  invr)lvetii(*ut  of 
the  neighlKiriug  uaHiil  <-aviiiea  irt  evideiired  hy  ]>aiu  in  tlu*  fn)iital  hi- 
nofies.  Frequently  tlie  larynx  is  prominently  invdlvetl  from  the  very 
bcginuing,  ho  that  hoarsenesB  or  aphonia  conHlitntcH  »  more  pnuiti- 
nent  symptom  than  pain;  here  ahto  tlie  mucouH  membriiue  shr>w^a 
markefl  redueHH  and  awelling. 

In  the  pharynx  the  swelling  may  reach  sueli  an  extent  that  we  are 
reminded  of  a  W^iuniuf^  diphtlierin,  the  tousiU  stand  out  promi- 
nently, and  the  nviila  in  dinplaced.  Now  and  then  a  diHtinct  follic- 
ular iuflamnmtion  of  tljo  tonnils  arises,  sometimes  we  »ee  very  aujier- 
Hcial  muropuruleut  Rpot^  and  lines  on  Uie  rt«d<lautMl  |)alate,  toufiil», 
and  rest  of  the  pharynx,  and  ooca8it.)Uttlly  there  ia  seen  a  yery  sharply 
defined  ]iunct:hte  retlness. 

Inasmuch  an  we  are  accuntomed  to  find  the  apleeu  swollen  in  ftoate 
infcM^tiouK  diseaMes  in  which  infection  occurH  llinmgli  the  liliM«d,  tfae 
attention  of  jdiysicians  wiw  enrly  tunied  in  this  direction,  and  ns  a 
matter  of  fart  it  waH  found  that  there  is  often  a  HwelliuK  of  the  Bpleeu 
at  the  l^ejLcinning  of  infiueu/a.  In  iudivitlmd  ca^e^  the  spleen  IxK^oroes 
distinctly  i>al[mhl(«,  and  we  can  foUow  the  course  of  the  enlarK^tOHnt 
with  the  onset  of  inHuen/a  and  its  di8ap|)e&rauco  aj^ain  ni>on  the 
decline  of  the  disease. 

Prompted  hy  the  appearance  of  icteric  symptoms,  which  he  found 
iu  eighty -eight  i>er  cent,  of  his  cases,  Buumlcr  tlirected  his  attention  to 
this  |>erha|)H  valuable  diagnostic  symptom.  He  could  not,  however, 
demonstrate  the  prespnce  of  }>ile  pigments  in  the  unne,  and  yet  in 
some  c;tseH  he  r)htained  a  distinct  urobilin  reaction,  not  <|nite  ao 
marked,  however,  as  would  \ye  e\i)ecte<l  in  actual  jaundice.  Hsyem 
states,  on  the  contrary,  that  urobilinuria  is  constantly  found  in  infln* 
enza.  Senator  obtained  the  diazo  reaction  in  numerous  CAses  and 
found  a  large  amount  of  indigo  in  the  urine.  It  is  worthy  of  note 
that  the  alxne-mentioued  yellow  color  of  the  sclera  apiH^ire  in  this 
infections  disease,  since  we  also  see  it  in  other  forms  of  septic 
changes,  in  poisoning,  and  in  oasee  of  internal  hemorrhage.  The 
examination  of  the  blood  showed  that  not  only  is  there  marked 
diminutitm  of  liHMnoglobin,  but  also  a  destmction  of  numerous  red 
blood  cells  takes  phu*e  during  the  course  of  influenza,  ns  S<'henner 
and  Pl^ibrain  provetl.  Wo  tind  also,  as  a  rule,  a  strikingly  large 
numlx>r  of  degenerated  red  bl(»o<l  vt*]]fi. 

Al\  thcHe  H>mptt.ims  of  iuiluouza  disapi^ear  in  a  shi^rt  fli>aoe  of 
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time,  80  tbat  few  regard  tbe  Lndividiml  attack  as  a  pyrexia  with  all 
the  synjptoms  that  belong  to  a  fever.  As  far  aa  the  body  tempera- 
ture itHelf  is  coucerned,  we  find  that  thiw  (very  frefjuently  directly 
after  the  chill)  rises  to  40  C.  (104  F.)  and  over;  indeed  the  tem- 
perature at  the  beginuiuK  of  the  attack  is  usualiy  the  blithest  seen  in 
mild  cases.  This  sharp  rise  is  not  always  present,  but  fre<iuently  a 
somewhat  more  gradual  de\*elopmeut  of  the  temj>eratiiro  in  observed, 
sometimes  ;i8  a  matter  of  fact  the  fever  rises  in  such  a  manner  that 
the  acme  is  rwiched  only  i»n  the  second  or  third  day.  Oftpn  this 
attack  of  fever  is  remarkably  short  so  that  in  a  few  hdurs  the  nnrnial 
tem])erature  Ls  once  more  reached ;  but  wo  can  hardly  expect  that  the 
other  symptoms  should  also  ilisapi>ear  in  the  same  short  space  of 
time.  The  latter  more  frequently  exists  for  a  number  of  days  after 
the  fever,  and  proves  thereby  that  the  severe  subjective  symptoms  are 
not  to  l)e  attributed  to  the  elevatitui  of  t*^mperalur«  alone.  In  other 
cases  the  fever  lasts  a  much  lon^^er  time,  sometimes  a  number  of 
days.  In  these  cjises  of  continued  fever,  despite  fr*'quently  repeated 
examinations,  we  are  often  surprised  to  find  no  other  ur  only  v(*ry 
slight  symptoms  of  organic  tronblo  ajfpear.  Upon  clf>ser  examiuati<m 
of  the  lungs,  we  often  find  in  numerous  snmll  areas  crejntant  rales, 
wliich,  however,  are  only  lieard  upon  listening  very  attf^iitively. 
During  the  recent  pandemic  of  intlupnza  I  always  frtmi  tlie  first 
]*'oki'd  for  such  i>ulmonary  symptoms,  and  foTind  them  very  fre- 
qiu'ntly.  The  favorite  seat  for  this  sign  seems  to  be  at  the  bonier  of 
the  lung  above  the  liver  or  in  the  lingula.  Slight  as  sucli  synipt^mi 
may  be,  still  it  is  of  very  great  im]M)rtaneo  for  the  ditigmisiH  uf  (lie 
disease  ami  iu  support  of  the  bplief  that  the  causes  (jf  the  iuMuenza 
found  entrance  through  the  substance  of  tln>  lung  itself,  in  thoHe  canes 
iu  which  the  upjH^r  respiratory  jiassages  remain  free  and  yet  marked 
general  syn.i[)toinH  have  arisen.  Though  the  fever  remains  for  a 
numljer  of  days  it  does  not  foUow  a  tixed  tyjte.  It  is  just  as  cnnimnn 
Ut  see  a  frank  contimied  fever  cune  aH  one  with  reinissinns  and 
exacerbatiiuis.  Even  for  these  cane  no  rule  can  1h^  laid  ihiwu.  Tliere 
are  intermittent  as  well  as  remittent  temperature  curves,  but  these 
are  so  in-eguhir  that  tlie  iwei-sed  type  (morning  elevatiouH  and  even- 
ing remissions)  is  occasionally  seen.  Very  markeil  eU^ations  of 
temperature  up  to  41"  C.  (105.8^  F.),  or  hyperpyrexia,  are  occasion- 
ally oljHerved  in  an  ordinary  attack  of  Jntlueii/.a.  but  they  nmki*  the 
existence  of  a  complication  very  jjrobable.  They  havo  been  observed 
eB[>eciany  in  j»atients  iu  whom  severe  cerel>ral  symptoms,  such  as 
unconsciousness,  coma»  and  licmi]>lngia  develdped,  and  wlio  ff)r  the 
most  part  died.  According  tti  the  observations  of  LeicJitenKtcni  and 
Teissier,  a  very  fre<juent,  in  fact  a  pathognomonic  symptom  o(  the 
Vou  XV. "« 
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fliapaH**  irt  tin*  fall  of  the  temperaturo  for  one  or  two  iIhvh  while  the 
remniuiii^Hymptitmscimtinnp,  this  lipin^;  followpii  Vty  au  exacerbatiou 
with  ji^^inivatiou  of  all  tho  8ympt^>m8,  so  tlmt  days  of  uormal  toia- 
perature  alternate  with  those  upou  which  fever  exists.  This  has 
been  desij^nated  ]tolylei>tic  influenza.  Leichteusteru  reported  a  very 
iiiterestiu^;  case  in  a  child  nine  nioutha  of  a^^*",  iu  which  severe  rom- 
plications  arose,  thu  temjierature  reached  41.|-J^  C.  (HKL^S""  F.),  and 
yet  the  course  of  tho  disease  waa  a  mild  one.  In  the  Geriaau  army 
rejjorts  a  ciise  i.s  iiieutioued  iu  which  the  temperature  was  •ll.S''  C. 
(lOti.T  '  F.),  ami  live  luimit^-a  after  dmth  reached  4H    C.  (109.6"  F.). 

In  rare  cases  ik  has  happened  that  during  the  protracted  course 
of  a  coini»liciLtcd  iutluenza,  the  temperature  has  asHumed  a  rejjular 
ijiiotidiiui  inti'rmitteut  tyiio,  with  euphoria  in  the  fever-free  perit.Ki, 
the  fall  of  tnniperature  bpin^?  accompanied  by  swentiug,  so  that  tlie 
]>ictufe  of  a  niahtria  in  presented.  Cases  have  also  l>een  th»Kcril»ed  in 
which  iiiliueuza  !>e^^au  iu  a  typical  manner  and  the  temijerature 
remained  continuously  for  two  to  three  weeks  at  39^-40"  C.  (1{)2.2'- 
104  '  F. )  withtmt  auy  rcs^iiratory  or  otlier  complicating  symptoms,  so 
that  the  poHsibility  of  typhoitl  fever  was  thought  of.  All  the  fore- 
goinj^  may  be  obsen'ed  in  entirely  uncomplicated  cases. 

As  if^ards  th(^  skin,  the  severe  redness  and  Hwelliu^;  are  evident aa 
a  rnU'  even  in  <»rdiuary  attacks  of  influenza,  and  the  face  may  assume 
a  puffy  ap]}enrance.      In  this  case  there   must  exist  a  vasomotor       | 
paralysis  nf  the  entauemis  vessels.     Tho  reduosa  <if  the  skin  is  u(»t 
always  uuifomi,  bnt  appears  fre(]ueutly  in  the  form  of  au  exanthein        | 
resembling   that  of   measles   or  scarlet  fever,   which   is   esjKicially 
marki'd  on  the  face,  the  forehead,  the  chest,  and  the  buttocks,  less       I 
freijuently  on  the  up])er,  and  least  frcfjut^ntly  tni  the  lower  extremi- 
ties.    On  the  face,  a  widely  diffused  punctate  i^dness  fre<|uontly  ap- 
pears and  oiK'e  in  a  wltile  an  urticana.  ' 

The  pulse  in  iiifiiu'U/a  is  a  peniliar  one.  The  frequency  increases 
witli  tlift  elevation  of  temperature  but  is  as  a  nile  unduly  greats  so 
that  there  is  a  disjo-op)irtii>n  between  the  temperature  and  the  fre- 
fpiency  of  the  jailse.  The  pnl.se  us  a  rule  is  soft  and  easily  corapree- 
sible  and  is  rather  indicative  of  a  cardiac  weakness. 

Certain  other  symptoms  have  lieeu  f)1_werved  in  s]>ecial  cases  nf 
iuHueiiza;  U»v  exanijile,  an  attack  of  syncope  Huddeuly  develops,  or 
marked  evidence  «if  trtnibh*  in  tho  nerve  centres,  such  as  vertigo  and 
unconscidUSMt^'^^,  appears,  sn  lliat  the  syin]>toms  may  remind  one  of  an 
apoplexy.  In  the  giiiTisuri  hns]iit:d  nf  Munich  the  peculiar  obsemi- 
tiou  was  made  in  127  cases  tliat  after  the  teni|ieratni*e  had  begun  to  fall 
a  slowing  nf  the  imlse  even  tn  ">4  or  .'jfJ  occurred.  Tliis  bradycanlia 
was  combined  with  a  small  x>^dse,  and  strange  to  say  in  the  majority 
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of  oases  was  more  evident  in  the  evening  than  in  the  morning;  At  the 
same  tinie  the  tem[>erHturB  HHBume*l  the  inverse  tvpe— for  exiiuiple, 
eveningH  36.8'  (98.3"  F.).  mornings  37.2^  (99°  F.).  This  slowing  of 
the  pulse  is  said  to  be  constant  during  convalescence,  and  lasts  an  a 
rule  from  five  to  eight  dav8,  in  some  cases,  however,  ten  dajr's  to  three 
weeks. 

As  further  pr<wif  of  the  fact  that  tJie  poison  of  iutlvieuza  really 
aff(H:tH  the  myocardium  or  its  nerve  HU]tply,  might  l>e  mentioned  the 
studies  of  Anton  in  the  medical  clinic  of  Wiirzburg.  Here  in  a 
number  of  cases  there  existed  blowing  systolic  murmurs,  especially 
at  the  apex,  ))ut  they  were  also  audible  ftver  the  f)tlier  large  vpskbIs. 
At  the  same  time  the  second  pulmonary  sound  was  not  act^entuated, 
and  in  seven  i^er  cent,  of  the  cases  the  area  of  cardiac  dulness  was  not 
altered.  For  th(^  mcist  j ►art  the  niunnurs  diHai)peared  on  ihtt  SRwmd 
day  without  leaving  any  permanent  changes.  That  it  was  not  the 
fever  which  gave  rise  to  Ihoso  murmurs  is  evident  frtim  tlie  fat-t  that 
this  conditiuii  was  found  precisely  in  those  patients  who  iuid  Uut  little 
rise  of  temperature,  wherejis  in  many  patients  with  high  fever  no 
murmurs  develo|>ed.  Therefore  we  munt  seek  for  the  cause  of  this 
in  a  direct  action  uiwrn  the  muscular  structure  or  ganglia  of  the  heart, 
which  leads  to  a  defective  contraction  of  tlio  organ,  especially  uf  the 
l>apillary  musclefi,  and  thus  to  the  formation  of  murmurs.  Tliis  cor- 
re8|>onds  to  our  experience  in  other  infectious  diseases.  Tim  itction 
of  the  indneuza  poison  ai>on  the  heart  is  very  noticeable  in  those  who 
already  have  an  affection  of  the  lieart  and  in  old  people.  In  tliese 
cases  there  occurs  very  fre<pient]y  au  irrt^gularity  of  the  hnai't's 
action,  an  irregularity  which  is  considered  by  many  observers,  for 
example  Drasche,  as  a  very  suspicious  symittom.  Not  ouly  dr)eM  the 
pulse  Income  irregular  but  at  the  same.  tiniH  unequal,  antl  (liis  to- 
gether with  coldness  of  the  extremities,  restless ue.ss,  and  anxiety 
fx^ints  to  a  very  marked  cardie  weakness. 

8c)ni*i  authors  call  our  attention  to  the  fact  that  for  a  short  space 
of  time  during  the  cotirso  of  intluenza  the  pulse  may  assume  a  very 
alarming  character  as  regards  its  rapiility  and  snialhiess.  Hui'liard, 
who  recognizes  a  peculiar  form  of  cardiat^  gr!(>|je  whirh  is  eluira*'- 
terized  by  syncope,  slowing  of  tlie  imlse,  attacks  (*(  irregular  or  inter- 
mittent heart  action,  and  now  :ind  then  by  attacks  of  pain  su4-h  as  are 
seen  in  angina  pectoris,  des<Tibes  as  a  sjuM-ial  syinjitom  tlie  inrrease 
of  the  pulse  beat  from  80  to  120-130  when  the  patient  sits  up.  As 
soon  as  the  patient  ont-e  mcire  assumes  the  liori/ontal  position  the 
pulse  returns  to  its  original  r!iytlim:  Huihard  looks  u]»ou  this  as  a 
sign  of  a  commencing  myocarditis  and  calls  it  poids  instabk. 
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Symitomr  Keferable  to  lT^mi»rAL  Oroanb. 

Tlie  pn>vi(^us].v  tlepicted  svmptomH  may  1m?  Lx^ked  ur>on  tm  general 
HyniptdiiiH  *>f  tlio  <liHwiH<>;  tlipy  Iihvp  HoiiietliiiiK  ^"liHracteriBtic  aiuut 
them  and  are  more  or  less  marked  iu  an  attack  of  iniliieDza.  How- 
pver,  the  iiirtiiio  of  iuHtieuza  may  uHsume  a  mauifold  cbunkHer, 
d«^[M^]uliii]^  iifioii  whctluT  one  or  another  orgau  hIhiwh  jMirticular  fmio- 
tioual  di«turl>anres.  This  was  notad  iu  the  earlier  as  well  aa  in  re- 
r^nt  opidt'HiU'H,  mid  rriiiD  tlw^  enrlietit  timi^  jiaiuH  have  l)eeu  taken  io 
cla*wify  i\u*Hi^  HyTii|itnriiH  iiv  rortjiin  groujiH  in  the  l>elief  that  they  io- 
dicai4H  that  iiiriuoii/ji  had  fioltUnl  cdiietiy  iu  one  or  the  other  or^an. 

Iti  ('tii)soi)UiMuv  of  tluH  it  liaH  l>ee'n  made  ]>oH8il>le  to  claHsifv  in- 
Ihieii/a  in  vjiricuiH  ways.  Tiipre  can  l>e  no  dtmht  that  such  a  elassifi- 
t'atinn  jtrovos  ndvantrt>:i»oiLs  as  reganls  statistics  and  for  the  rapid 
<hann*l*»ri/Htiiin  nf  a  disoiist*;  hut  a  rwil  dewlr)|>e<l  dasHifiratioD  iu 
wliii'li  tliH  iiiihvidnrtl  Hivtions  are  conrttantly  found  ami  sharply  tlift- 
iiiij:nished  fmrn  one  another,  would  U?  idle  and,  in  the  light  of  oiir 
presenl  idea  tif  tlu*  nature  of  inHueuza  iufertion,  also  false.  In  1837 
KUd  arranf^t'd  a  sonimvhat  t*onijdi('ati'd  I'lasKitieatiou,  lis  follows: 

A.  Inrtui'uyji  i»f  the  mnooxxs  membrane  of  the  resiiiratory  oi^^ans: 
(!)  Inlhienza  ratarrhalis  simples;  (2)  intluen/a  catiurhalis  nerrom 
sivt^  gnivior:  t'M  influenza  tra<*healis  et  brouohialis;  (4)  inflneoa 
ph'uvitira. 

H.  Intlueu/Ji  of  the  mucous  memhrane  of  thedip^tireorgAna:  (1^ 
luHiienA-i  anKiut»sa:    ^*2l  intlucuza  gastrica  sive  alxlomiualis^ 

EUd  distinguishes  thn^  stages  of  the  disease^  uaiDely:  (a)  SU- 
dium  co!ig(»stivum  sivo  siivum;  (^)  statlium  seTosum  aive  caktarrhal^: 
(rk  stadium  mui'tvtum. 

We  do  m^t  siv  here  much  n>ferenoe  t*"*  any  particularly  atiiking 
]W4rlicipaliim  of  the  uervous  sy8t<»m.     Tliis  ap|teared   more  pnimi- 
nently  in  the  rhissiticatitm  wiuih  Ha»\ser  attempted  in  lS:i4.     He  dis- 
tinguished a  stadium  vegetsitivnm.  a  stadium  animale,  and  a  s^tadinn 
sensilivium.  in  addition  to  an  intluen/a  em*ephalitinft  and  cbufafirt 
Lange  in  1^*7  distinguished  an  inflammatory -cHtarrhal  mad  a  acmw 
gastric  form.     Takii\g  thec»s»>s  ol»serve»l  in  the  epiilemic  of  1889  *■? 
18i^>  as  a  Kisis.  Huchartl  formulateil  tlie  folh^wing  clAssUmtioa:  (1^ 
BTt>ih*ho]>u1mon:irv  influenza;    rJi  canliac  iuduenza;   (H^gastncUMl 
iotestimU  inlluenai.     StrumjHdl  rei-x^gnizes  four  forms:  (1>  A 
form;  I'J'  a  c;»tarrhal  f<^rm  with  sj^einal  involvement oltlie 
apikaratiis;    \'M    a  catarrhal    ft>rm    with  spei'ial   iPToliumMit  cf    '^^ 
digv>sti^•*  api^Aratus:   f4*  a  rheumatic  fonu.     Leyilen dtrides 
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W©  learn  from  the  collective  report  tipoii  tlio  iufiuouKa  epidemic 
of  18811  auJ  ISIK),  which  Hilier  Hrruugeil,  that  th*i  mujtJiity  of  pliv- 
siciikim  in  recent  tim'w  recognize  three  foniis,  viz.,  the  nervons,  the 
respiratory,  and  the  ^^nstric,  wliile  souio  add  an  a  fourth  form  the 
rheumatic.     It  in  iutereHtiug  to  Hfti  that  thene  various  foruiH  of  influ- 
enza in  the  course  of  an  onlinary  epidemic  do  not  commonly  ftjijjear 
at  the  same  time  but  succeHsively  and  usualh  in  fairly  regular  i)rder. 
In  ujrwt  jtlacert  the  ner\'ons  form  ]»riH'H(lpi],  ami  iud^MHl  comnuiidy  the 
purely  nervons  form,  that  is,  one  wliich  is  characterized  by  ^^eueral 
symptoniH  HUch  an  a  bruised  feeliuj;,  de]>res8ion  of  Hpiriis.     This  was 
followetl   fretpiently   by   niarki^l   loral  jjer\'on»   KvinptoiuH,    h>  pera's- 
thesiiiH,   Deural^a.s,  and  paralyses;    later,   the  respiratory  aud  the 
gastric  forms  were  added.     In  t>lher  places  the  successifHi  was  just 
the  reverse.     The  first  cases  of  tlie  epidemi*'  j>rf^Heuted  i)n''i^iiuTieutly 
gastric  symptoms,  such  as  colic,  vomiting,  diarrhoji,  and  ouly  with 
the  further   development  of  the  epidemic  respiratory   and  nervous 
symptoms  came  to  tlie  front.     The  ])redomiTiaiif6  of  oiih  or  another 
of  the  various  forias  in  special  jilaces  has  \x*on  described  as  very 
remarkable.     Thus  Dr.  H;ihu  in  Viilklin^en  near  Hanrbnicken  observed 
that  in  one  vilhi^e  tlu>  gastric  sympt^>iiis  iijiiM-areil  most  prominent,  in 
another  the  nervous  symptoms  predominated,  in  a  third  practically 
onl v  catarrhal  symptoms  were  seen.     Dr.  Lebaliu  in  Halchow  iu  Meck- 
lenburg informs  us  that  the  jiicture  varied  in  the  ditt'erent  coiuniuni- 
ties.     In  oue  jilaco  cough  and  coryza  jirevaiied,  iu  another  diarriiu-a, 
in  a  third  i>nly  nervous  symptoms.     Even  iu  single  houm's  tlie  epi- 
demic showetl  a  iteculiar  chanieter.     Dr.  Vosseu  in  Diisseldorf  found 
tlmt  in  some  houses  sometimes  the  nenons,  sometimes  the  resjjira- 
tory,  sometimes  the  gastric  form  iirevailed  iu  all  llie  itatienls.     Homo 
observers    have   endeavored    specially   to   subdivide    soiu*^    (tf    these 
{onus;  thus  Stiller  recngnizes  a  catj^irrhal,  a  gttstroiutestinal,  find  a 
M     uervous  form,  but  he  sharply  sulxlivtiles  the  latl<»r  into  a  neuralgic 
I     and  an  atlynamic  form  and  jhhls  the  imeumonic  as  a  particular  form, 
B     OUicTft  have  jmrticularly  emphasized   the  fact  tliat   the    numerr.us 
^^    {onus  free|uently  a[)pear  iu  one  aud  the  same  patient.     Tluis  Kobert- 
9^k    Hon  and  Elkins  compiled  the  statistii-s  of  140  cases  of  intluen/ji  in  the 
^J   RoTul  Asylum  at  Edinburgh ^  aud  of  these  the  nervous  system  was 
^""     "ticked  in  1*7.1  ]>er  cent.,  the  respiratory  tract  iu  77.1  \>fi'  cejit.,  the 
igefltive  system  iu  55.7  ]>er  cent. 


T/te  Upper  Air  Pa^umjes, 

It  iiaa  already  been  mentioned  in  the  section  on  General  Symp- 

^   that  the  ctvujunctiva  and  the  mucous  meujltrane.  of  the  nose 

///liaryux  are  often  the  seiit,  iu  cases  of  sim]>lc  iuUuenza,  of  easily 
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recognizable  chauKes.  As  to  the  mucous  membrane  of  the  respira- 
tory tract  proper,  from  tlie  laryiix  downwards  to  the  lungs,  we  find 
that  tliero  is  a  special  proneness  to  cataiThal  inflammation  of  this 
part  iu  influenza.  These  catarrhal  changes  are  fieiineutl y  localized, 
involving  the  mucous  membrane  of  the  larynx  alone  or  only  that  of 
the  brouchioles,  but  ecjually  often  wo  tiud  the  catarrh  extemliug 
thn)uij;ht;ut  the  entire  tract  by  continuity,  from  whatever  point  it 
start-ed. 

Durinj^  the  lawt  groat  opideniie  of  influenza  the  involvement  of  the 
larynx  vv;w  exceedingly  irregular  in  the  Irequency  of  its  occurrence. 
Many  plivHiciaus  deHC'ril>ed  this  conijdication  as  Hingularly  rare. 
Thus  B.  Friiukel  iu  0:i8  c<vse8  of  throat  truuble,  treated  at  the  Uui- 
verrtity  Cliuic  from  Decemlx^r  5tli,  18.S*,>,  to  Febniary  *2lHh,  18^K*,  sjiw 
ouly  4')  due  to  influenza.  LazjiriiH  states  that,  except  U^T  a  slight  re<l- 
dening  of  tlie  mucous  membrane,  involvement  of  the  larynx  is  a  very 
rare  nfcuri-piice  iu  the  course  of  influenza.  Other  oVwervers,  on  the 
other  liand,  notetl  a  special  frequency  of  grippal  laryngitis.  Schulz, 
for  cxam])lo,  found  (ifi  jtev  cent,  of  hift  cases  to  be  catarrhal  iuflaenza 
and  ni  thewe  10  percent,  were  put  down  as  laryngitis.  Luntz regardeil 
laryngeal  trouble  as  the  most  frecfuent  of  the  symptoms  of  influenza, 
ii\i\{  Paul  Huch  eveu  held  the  o]>iuiou  that  the  mucous  membrane  of 
the  larv  ux  and  Ujiper  air  passages  was  the  sjiecial  seat  of  the  influ- 
en/a  infHctiim.  This  striking  variati<>n  in  the  fret]ueucy  with  which 
laryngL-al  implication  was  noted  by  different  obsen-ei-s  was  due  some- 
times to  exti^rual  eausei^.  It  can  bo  readily  underwtottd  that  sufferers 
from  influenza,  iu  wlnun  the  head  pains  were  the  most  i)romineutKymi>- 
tfims  or  iu  whnm  tlie  general  manifestations  of  tlie  disease  were  so 
severe  as  to  oversliadow^  in  great  measure  the  laryngeal  complication, 
would  imt  1m^  finmd  usually  in  a  dispensary  for  throat  diseases  or  in 
the  consulting-ronm  of  a  luryngologist.  General  practitioners  are 
for  the  most  part,  (luring  the  height  of  an  epidemic  of  influenza, 
much  too  busy  to  cijut-ern  tlii*ius»dves  eHiiet-ially  with  the  extent  to 
which  thi^  larynx  iri  invaded  liy  the  diseane.  In  the  presence  of  the 
severe  cough  and  general  midaise  at  the  begiiming  of  an  atbick  of  iu- 
tiuon/a,  tlif  fiimily  physiriau  dot^s  ncit  usually  regard  a  special  exam- 
uation  of  th^'  larynx  as  necessary  or  of  nmcli  imi>c»rtiince.  The  only 
iouclusion  which  we  can  fornmlate,  therefore,  is  that  the  implication 
>f  tlie  larviix  in  iulliH'iiza  is  seldom  of  very  great  iutt^usity. 

Wo  have  tn  disiiijgiiish  cliuit'ally  Ix^tweeu  ]mre  hyperii?mia  of  the 

'Aryux  and  swelling  (jr  infiltration  of  the  tissues.     With  the  byi>er- 

!>tnia  belongs  the  hpiur.rrluigic  furni  itf  laryngitis  which  is  among  the 

i^st  freipiont  of  the  aifectioiis  <)f  the  larynx.     Loweiwtein,  Leyden, 

Qil  Leichteustern  referred  as  early  MS  1800  to  cases  of  hemorrhage 
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from  the  larym,  ami  Frunkel  observed  in  all  cases  a  redness  of  tLe 
mucouH  membrane,  wldcli  in  two  caeeH  wf^nt  on  to  actual  Inryngitis 
ha^morrliagicji.  Ifc  will,  I  think,  l>e  [inictically  uweful  to  f|U(_itp  a  few 
obeer\'ations  from  tbe  rojwirt  of  LiizaruH,  r>f  Bi^rlin,  for  thoy  will  sliow 
OS  Low  the  larvuyolo^irtta  tboniselvt's  rf^^anl  aJfeftion  of  the  larynx 
in  intlneuxa.  Lol)lJuHky  deHcriliea  the  redness  of  the  laryu^jeal 
TDurona  membmue  as  l»eiug  more  intense  than  Ije  has  ever  set^u  it  in 
simple  at'ute  laryuKitis.  Manino  bad  amon^;  his  t-jises  three  ftf 
bemorrliajLciti  laryngitis*  and  observed  iu  every  instanc^e  an  intense  red- 
uesH  of  tho  aryt*!noids,  the  epiglottis,  and  the  vocal  cords,  in  jicnoral 
a  very  marked  injection  of  the  vessels,  and  not  seldom  a  n^sultant 
bbxxly  expectoration.  Ratlij^ien  liad  a  similar  exjH^rience.  Rnt  here 
also  we  find  strikinj^ly  contradictory  rejtortWj  toy  Laml^ral'  and 
Krakauer  do  not  mention  a  single  instance  of  sueh  bemorrliaKt*>»  in 
spite  of  tho  iiljnudaure  of  tlieir  material. 

The  swelling  of  the  mucous  membrane  in  some  of  the  reported 
cases  involved  the  entire  larynx,  in  others  it  was  more  circumscribed. 
liazarus  inelin*'s  to  the  opinion  that  the  fii*st  form  is  more  conmifin 
than  Wiiiihl  be  inferred  from  the  reports  iu  wliich  it  is  s]>eciliufdJy 
mentioned;  he  l>elieves  that  the  sore  throat  and  also  tite  honrseuess 
so  freipientiy  mentif)ued  in  reptirts  of  cas4's  are  <lue  tr»  swelling  of  the 
biryngeal  mucous  membrane.  Iu  all  of  his  cases  Frunkel  found  a 
marked  swelling  of  the  mucous  membrane;  he  says  that  this  sonie- 
times  pre.sents  a  picture  snch  as  that  ilcsi-rihed  iirxt  by  U.'iiiclifu.ss  as 
pseudo-croup,  in  wliicli  inspei-tion  shows  three  folds:  tirst,  tlie  false 
vocal  cords,  then  the  vocal  Cf»rds,  and  beneath  these  clnetiy  ant<^riorly 
a  subglottic  swelling  which  looks  liku  another  iiiui-t)ns  membrane  fold. 
Sehaefer  has  described  a  very  marked  swelling  oflthe  arylejioid  fnKls 
and  of  the  false  vocal  cords  so  that  the  first  are  entirely  hicldmi  from 
view. 

Laiidgraf  ha-s  described  especially  the  circnmscrilied  swellings  of 
individual  parts,  and  he  reports  one  case  in  particular  in  which  the 
iuteraryteuoid  region  was  the  seat(»f  a  pei'uHar  form  of  iiitlainination. 
This  circumscribed  affection  was  the  primary  one  ti\u\  iiail  givfu  nse 
to  a  couaeeutivo  cedema  of  the  glottis  which  threatened  the  life  nf  the 
patient.  Lazarus  regards  as  belonging  to  this  clas-s  the  cases  ri'ported 
liy  Moure  ami  Gurcjin.  Herzog  describes  the  Kwelbiig  in  tin*  in- 
terarytonoid  space  as  laryngitis  jiostica.  This  m.iy  leail  t^tcirrum- 
8crilM*tl  or  diffuse  laryngeal  or  glottic  (I'llema  threatening  life.  Espe- 
cially noteworthy  are  the  published  i'ep(»rts  of  P>.  FWinkeb  who 
fonud  that  the  ndihlle  jKn-tious  of  the  vncal  conls.  which  wi'ie  in 
general  reddened,  were  of  a  dirty  white  <-i(I<n".  He  regjinhnl  this  as 
cliaracteristic  of  a  fibrinous  infiltration  of  the  cords,  which  might  be 
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uf  value  au  poiutiu^  U*  a  diaKU^'sis  of  iutiuouzii.     As  also  peculiarU 
(^Iiur.'u^terirtiic*  ]m  iiit^iiiiimH  it  cnwt  foriiiHttnu  IcK'alizfHl  e8]>eciul]v  iu 

tlie  aiibf^lottic  regiou  and  the  poHterior  wull  uf  the  larynx. 

Le  Noil*  has  describeil  tbe  occurrence  of  ulceration  liffectiuj; 
oliieHy  tlu^  Jiuterii»r  linlf  of  botli  vocal  ronls,  lA  Miii>erficial  nature  antl 
hoaliuK  with  tlu;  dinjipiietmuice  uf  tho  iutiueu/a. 

W'heu  the  iutiltnitiou  is  found  iu  the  deeper  i>ortioaB  of  the 
mucous  lutMiiliniiie  it  invadf'H  also  the  inUHciilar  tirtsuen,  iu  irouse- 
<iueucc  of  whicli  arista  jumil.yscs  and  motor  diKturbjiuces  in  the  larvni, 
ludeed  La/.aruH  ntiyn  tluit  there  is  a  form  of  the  disease  in  which  the 
primary  spat  \h  in  thn  niuscuhir  and  RuhniucnUH  tiKsues  cau-siug 
marked  mutnr  distuvlmnoes,  while  r»n  tho  iiiucous  membrane  only 
slight  evidences  of  catarrhal  lesii.)us  are  to  be  seen.  It  is  very  prob- 
able that  the  fi'ei|Uently  lon^^-coutJuiied,  poHsibly  f^ven  i>ernianei)t 
aphonic,  or  at  lujust  iiiipiurod  voice  formation,  may  be  referable  to  a 
lasiou  of  tills  character.  Ah  a  result  of  a  very  thorough  study  of  the 
literature  of  this  Htibject  La/jinis  conu^H  in  the  c<>uchiBi4m  that  a  char- 
acteristic ljir\  ugejd  symptom  uf  intiueuza  is  au  otherwise  seldom 
observed  hypera^mia  and  infiltrati*>u  specially  localizeil  iu  the  pos- 
tt^n'or  ftoriion  of  the  orf^an.  Many  of  the  paralytic  Kympt*>m8  are 
unihtubttnlly  of  a  nervous  origin  and  are  n^ft  directly  dejjeudent  upon 
tlie  local  lesions.  The  course  of  this  jilfoction  of  the  larynx  {>oiute 
also  very  deai'ly  to  the  fact  that,  in  most  cases  at  ]e*nt,  the  process 
is  a  dee]t-sHatiHl  on*';  recovery  is  extraordinarily  protnicted,  mid  the 
seipiehv  are  often  t if  a  kind  resembling  closely  tinwo  of  diphtlieria, 
that  is  to  say,  I()cal  se(|Uel;e  of  a  severe  general  disease. 

A  ciisi*  re|)<irtt'd  Ity  Lcichtenstern  is  especially  noteworthy  in  this 
conneetinn.  It  wan  one  of  a  strong  nineteeu-yeair-old  girl  who  waa 
seized,  on  the  third  day  nf  a  mild  inllm^n/.a,  with  a  very  st^vere  and 
acnh'  <fdema  of  t}u'  glottis,  necesKitaliug  an  iniiaediate  trjudieotomy. 
This  patient  had  neither  coryza  nor  tracheitis  and  bronchitis,  and  the 
hirynx  alone  was  the  seat  iff  a  severe  inllaiuniation.  The  laryngeal 
alwcess  opeiicil  a  few  ilays  after  the  tnichrotomy  and  discharged  a 
large  quantity  of  jtiis.  This  waa  nu  example  of  what  Leichtenstem 
lifts  called  acntn  jvldi'gniounus  grijtjtal  laryngitis. 

The  atVcction  of  iIk*  hfirlmt  oft-cii  acconi]MinieH  that  of  the  brouclu 
ami  hir,\nx,  but  sometimes  it  occurs  alono  and  is  especially  marked. 
AVe  have  met  with  many  casen  iu  which  iu  the  midst  of  marked 
general  symptoms  of  iiitlunnwia  very  severe  cough  was  present,  while 
tho  most  farefu!  examination  of  the  larynx,  bronchi,  and  lungs  failed 
t«)  furnish  any  explanation  for  it.s  (►ccnrreui-e.  Inspection  with  the 
hiryngiHcopif  niin'or  in  these  cases  reveahnl  a  ditfusc  reduess  of  the 
mucous  uiembraue  of  the  trachea,  but  nothing  else.     In  proportion 
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to  the  ineaKreiiess  of  the  rpKulta  nf  this  PXAiuiuatioUj  however,  in  llat^ 
severity  ctf  tht*  initiative  H.VTii|itomH  on  thf^  \mrt  of  the  tiiirhea.  Even 
mort^  thau  in  the  wwe  of  witarrJiiil  jiffi'ctiouH  of  tlie  larvnx  is  (-NmKli 
a  promiueut  symptom  uf  truflieal  iuHueiiwi,  and  iudeed  it  often 
rcBeuihles  j>ertnK8iR,  ejs[)ecial]y  in  the  fjict  that  hut  Httle  PX]>lunation 
for  the  cougli  is  to  he  found  in  the  nlteration  in  t!ie  air  paHHftges; 
pain  along  the  course  of  tlje  triu-Iiea  in  also  often  complained  oi. 
In  cou8e«|uenee  of  the  marked  tendemeKH  of  the  traoliea  in  tlieae  ca- 
tarrhal affections,  ijreflsure  in  this  i*e^ion  often  causea  pain  or  excites 
cough. 

IFsually,  however,  the  tracheitits  nccnrs  in  coujunrtiou  with  the 
influeuzti  brouchitis,  hut  even  when  tlnn  is  the  cjwe  luauy  authors 
unite  in  l)eHeviuK  that  tlie  cauHO  of  the  Htronjj;  tits  of  congbing  in 
Heateil  chieHy  in  tliR  trachea,  especially  at  itfl  bifurcation  and  in  the 
primary  bnmchial  truukH,  The  attacks  of  congli  nri>  oftr-n  of  <*?iceed- 
ing  seventy  and  diwtreHH  the  patient  night  ami  da\ .  Even  in  the 
f'arlieHt  rncorded  epiderai*.w  8T>ecial  meutifm  ih  made  of  the  Hpjisraodic 
chanicter  of  tho  influenza  cough.  Leii'lit4»nstcrn  rf'!at*'H  in  hiw  work 
ou  Intlueuza  that  Hhort,  writing  in  lolO,  th-Hrribed  tht^  frightfully 
distreHHiug  congli  and  the  cnuHetjuent  danger  of  Huff4H'ation.  Hh  alno 
fttateH  that  tln^  term  cn/fUffurhr  wa-s  tii-st.  in  l"dO.  usi^d  to  dowignate 
influenza  and  waa  only  hiter  applied  to  wlKMijiing-congh,  and  tliut  in 
1580  influenza  was  calletl  Si-fm/Intsfeu^  which  term  also  is  now  em- 
ployed to  dt'Higuate  whooi)iug-fi«ugh.  Still  eai'lifv,  h\  14in,  Pastjuifr 
attributt^l  to  the  severe  eougli  the  liomorrhagcs  and  the  fi-*'<]u«*ntly 
observeil  alKtrtions  of  pi-egmuit  women.  The  cough  accompanying 
tracheitis  is  lifti^n  quite  dry  thronglmut  the  entire  mnrs^' of  the  din- 
ease,  and  it  was  on  tliat  account  tliat  during  tljo  latr>it  intim^n/a  4'[)i- 
tlemic  there  were  so  many  rejxtrts  nf  coincident  i^pidemit'w  of  per- 
tussis. The  f<>llowiug  iigures  givo  ns  jin  idea  of  the  frof|ni-nry  of 
catarrhal  tracheitis  iu  iuflnini/a:  tS-liulz  stales  (hat  it  orrurnnl  in  ."i^^ 
percent,  of  the  caaes  in  Hamburg,  Krehl  in  8*2  i)er  cent,  in  Leipsic, 
Stintzing  iu  57  per  cent,  in  Mnnieh,  and  Antuu  in  -"^H  per  cent,  in 
Wurzburg. 

The  most  fre^iueut  of  all  tlie  hx'ali/jitions  of  intlucn/a  is  that  in 
ih^  ftrcni'hi.  In  ordinary  bronchitis  r/  /VM/";iv  we  are  accuHt4*med  to 
find  the  entire  bronchial  svHlem  involved  in  the  catarrhal  jimcess.  but 
in  influenza  we  not**  with  s])ecial  frequency  a  partial  iniplicatirn  only 
of  the  bronchial  tubes.  In  tlic  U^ginning  the  broucliial  nnu-nns  niem- 
brane  is  sinijily  hy]tera'mie.  Whilt'  tlie  fever  is  rising  and  the  attark 
of  inflneuzji  is  beginning  there  is  freipiently  scarcely  any  evidence  of 
secretion  to  be  detected  on  careful  eMimination.  At  otlier  times,  very 
early  iu  the  course  of  the  aflectitm,  we  tind  the  i)hysical  signs  of  u 
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swelling  of  the  broucLial  uiuccius  membrane,  as  shown  by  a  heightened 
respiratory  murmur  at  certain  points  or  by  a  loud  inspirat*iry  sound. 
We  often  reniark  tluit  tlie  iuapiratory  murmur  at  a  certain  jwint  is  at 
iirat  very  faii.fc  ^nd  tlieu  Huddeuly  liecoDies  very  loud.  Fre<juently. 
however,  even  at  an  early  stage  we  find  severe  cough  and  short 
breiithiuf^  a!nou^tin^^  at  times  to  actual  dyspntea. 

Doubtless  ]uaii\  poculiurities  noted  in  the  physical  exiimination 
of  the  chast  are  due  to  the  presence  of  the  bronchial  disease.  Tims 
wo  fiud  l(K'nlized  spotn  of  atelect^irtis,  Hiight  duluess  on  percusaicm, 
and  \vejiki.'iied  rpS|»iiatory  murmur.  It  is  spldom  tliat  thin  dr\ 
catarrh  fjists  f<>r  iiny  great  length  of  time,  and  usually  a  sccreti<»u 
from  t!ie  inuc<nis  lufiultraiio  occurs  early,  and  we  tlieu  fiml  the  physicjd 
signs  of  Itroncliial  catarrh  tdgetlier  with  an  esjjectoratiou  which  is 
iLsually  imrulout  fr4)m  the  outwot.  Tbo  sputa  are  often  from  the  very 
l>egiiiiiiiig  of  an  intense  yellow  color,  sometimes  of  a  more  greenish- 
yellow  iLp[n*arance.  It  seemH  to  me  doubtful  whether  the  bloody 
staiu,  which  is  ofteu  seen  iu  the  sjiutum  and  which  gives  it  u  very 
pe<nili:ir  rif'sli-colnred  tint,  is  due  to  the  brtmchial  iullammation  alone 
or  wlicthor  it  does  not  indicate  that  the  pulmonar}^  tissue  is  already 
iiJVo]\cd. 

While,  as  WH  hav»»  said,  the  dry  catarrh  may  pej^sist  for  quite  a 
period,  there  are  otlier  cases  in  which  the  secretion  increjises  pro- 
gressively uutil  it  eiids  iu  an  actual  brnucliurrhiea,  the  expectoration 
amounting  to  as  mucii  as  a  litre  iu  tiie  coui-se  of  a  day.  £xamination 
of  the  clicst  slmws  tlien  au  exceeding  variety  in  the  character  of  the 
rah'H  Hn  tlijit  ahimst  every  form  of  rlinuchus  may  l>e  heard.  The  sputa 
sonictinirs  bei'nnn>  nuinmular  iu  shape.  Iu  the  course  of  such  au 
iuHauimation  ln'on<'hi:il  dilalation  may  occur  early,  and  it  would  seem 
even  iis  tlmugh  this  proftmnd  anatomical  change  might  tjike  jdace 
without  any  participation  of  i\u^  pulmonary  tissue.  This  alteration 
may  jiprsist  for  (piite  a  jieriod  and  may  eveu  pfi-ss  into  a  deei>-9eate<l 
chronic  affrctioa  iiaviug  a  most  injurious  influence  upon  both  circu- 
lation jiud  nutiitiou.  A  bronchial  dilaUitiou  may  soniptimes  be  jirri- 
duced  at  isohttcd  jtoints.  In  such  cases  we  find  that  for  a  long  poricHl 
there  is  an  expcctoratiou  of  sputum  of  a  spi'cial  ap]>earance,  i»er- 
haps  once  every  day.  after  the  discharge  of  which  for  a  time  there'is 
I  no  fiu-thcrexpe<'toralion  uutil  the  sputum  had  again  collected  so  as  to 
fill  the  ililatatinii  in  tin-  bripm-hi.  One  notable  symptom  is  the  cough- 
ing up  of  fibrinous  custs  of  tht>  bronchi,  which  is  not  of  fre<]uout 
occuiTence,  yet  is  sometimes  noted. 

Grip[ial  bronchitis  is  such  au  itii[>ortaut  and  such  a  fretjueut 
manifcrttatitui  (tf  the  disease  ilnit  I  think  it  will  be  useful  to  rejK>rt  a 
few  cases.     In  all  these  ciuses  the  Pfeiffer  bacillus  was  found,  so  that 
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there  could  bo  no  questiou  but  that  tlio  nJi'ectioii  was  really  a  primary 
bronchial  iutiueuza. 

A  iocksmith,  61  years  old,  was  suddenly  seized,  three  days  be- 
fore being  seen,  with  a  chill,  headache,  cough,  exi)ect<:>ration,  iiains 
in  the  limbs,  aud  a  feeling  of  exhaustion.  His  face  waa  mark- 
eilly  cyanotic,  breathing  wjis  (.lifliL-ult,  but  there  was  no  jwiiu  in  the 
chest.  There  v^'oa  duluesH  on  }M^rcnHHiou  in  the  lower  ]iart  of  the 
right  side  f)f  thw  chent  and  the  brcatiiitig  lu^re  was  rough.  AH  Hurts 
i»f  bronchial  rales  were  heard  over  the  entire,  lung.  The  puis*'  wtm 
Buiall  and  frwjuent.  Nine  davH  later  the  subjettivH  Hvinptnins  were 
le-HS  marked.  The  cough  i>erHisted  and  there  was  j)rofuHe  exjuH'trira- 
tiou.  There  wus  no  hjuger  duhiewH  on  percuswitju,  but  the  wluKtlitig 
and  bubbling  rales  were  still  audible  over  the  whole  hnig.  T<^n  days 
later  the  cougli,  exjiectoration,  and  rales  were  still  juvsent,  but  less 
marked.  At  the  end  of  another  tt'u  ihiys  tiie  juitiont  wiis  <lisrhafgt'd. 
The  fever,  which  histed  only  a  few  days,  varied  Ironj  almiit  innnial 
to  :W.4"'  C.  (l():r  F,).  Ou  the  first  days  after  the  jationt's  ailnnssicu 
the  expecU>ratiou  was  scanty,  exceedingly  rop\ ,  and  puruh'iit.  It  con- 
tained large  masses  of  influenza  Iwicilli  so  that  in  some  j>arts  al^so- 
Intely  nothing  eke  could  be  seen;  here  and  there  was  a  di]*]nfoceus, 
but  there  were  no  sti'eptococci.  At  the  end  of  the  first  week,  hh  the 
dulness  on  percussion  disappeared  and  the  expeetnration  inrr^sisi'd 
in  amount,  tlin  hitt**r  routained  only  indueuzii  barilli.  Tlif  iiatient's 
general  (condition  im]jrovBd  rapidly,  but  ewn  on  tin*  day  (tf  Ids 
departure  frtun  the  hospital  the  sputji  still  contained  spt^t-ilii:  bacilli. 

A  laborer,  72  yeara  of  age,  had  com]»]aiupd  f(*r  two  weeks  be- 
fore admission  in  hospital  of  au<trexia,  inalais**,  aisd  a  dragging 
sensation  in  thn  Kick.  Hp  had  had  a  ci)ngli  witlj  exjM^ctoratinn  inr 
a  l(jug  Lime.  There  hail  J>eeu  no  chili.  Tlie  It* lupcraturt^  was  ."{S.O 
C.  (101.5 '  FJ,  the  j>ulse  and  respiration  wert^  rajiid.  The  jter- 
cussitui  note  was  clear  in  the  upper  part  of  botli  lungs  anteriorly, 
slightly  dull  over  the  lower  portion  of  the  left  luug  anteriorly,  and  tlis- 
tiuctly  dull  over  the  right  lower  hdie  ]>oHteriorly.  The  breiithiug  was 
roughened  in  the  upper  ]>art  of  the  tlmrax  anteriorly,  an<l  posteriorly 
in  the  right  lower  lobe  there  was  pneuinonic  respiration  with  ni<tist 
rAles  at  the  upper  limit  of  dulnoss  in  this  region.  There  was  fine 
crepitation  over  the  lower  part  of  tlie  U-ft  lung  i>osteriorly.  A  bac- 
terioscopic  exauiinatiou  showed  only  diplot-iH-ci  in  the  H[iuta.  On  the 
fourth  day  the  dulness  was  less  jironiiuneed  over  the  right  lower  h  be 
and  tlipre  were  more  moist  ndes;  in  tlm  left  lower  lobe  there  was 
diminished  resonance  in  the  middle  portion  passing  iiito  llatness 
below,  where  were  heard  pueumonj{-  resjuration  and  rales.  A  week 
later  tlie  dulness  in  the  left  ^^wer  l^^lle  had  entirely  disajipeared. 
Moist  nilea  were  audible.  In  tht*  right  miildle  lobe  there  was  a  spot 
of  dulness  with  jmenmonic  breathing.  The  expeftondion  was  puru- 
lent and  contained  now  ImiHi  diphK'ivcci  and  intluen/a,  bacilH.  Two 
weeks  later  there  were  few  influenza  bacilli  to  be  found,  Init  (here  ^vere 
many  streptococci.  The  patient  wjis  ili.schari^ed  at  Ihe  end  oF  another 
three  weeks.  The  fever  lasted  (Uily  about  a  week  and  was  never  as 
high  afterwards  as  it,  was  ou  the  ilay  uf  admitisiou.     This  caHo  wua 
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one  of  chronic  bronchitis  followed  by  bronchnpceumonia.     It  is  qnea- 

tiouabln  whether  the  tivst  jmeuiuouic  fitri  wer«  (icrjisitiiieil  by  the 
action  (if  intlupnXH  l>?icilH;  fit  jill  (^vpnts  the.st' wen*  not  found  in  the 
sputiiin  Jit  this  tiTiie.  But  t^nincideutly  with  the  formution  iH  a  pakh 
of  pnflunKinia  in  the  I'i^^lit  middle  Iol)e  tlie  sjmta  l>p<'-aiiie  piiroleul  und 
ctmtniiied  inllnenza  iKicilli.  This  t'lmdition  larttenl  aljtmt  twelve  (Livs, 
then  tho  intim^azjL  Ij.u'illi  1k>cjiiiu^  leHH  numeroHH  ;ind  8trei)tococt'i  ap- 
l»eariHl  in  (^n^atrr  nniidxn-s.  Tliia  Htji^e  lastt^d  ulK>ut  thret^  weeks, 
iiftf^r  wliit'h  tlie  l)rout^hitis  hIho  nnl^sided,  and  the  man  wuh  dinrharged 
entirely  riired. 

A  roofer,  25  yeani  old,  had  comjilained  for  a  week  liefore  ad- 
mission of  Rore  throat,  !u»arseness,  cough  with  expeetoration,  ma- 
laise, ami  weakness.  There  wjls  sliglit  lirouthiul  breatliin^^.  The 
trjiclioal  inncoiis  nionibrjuK^  was  vory  red  and  liotli  vocal  cords  were 
fiwcdleii  and  reddened.  Duriuji  the  week  fi)Uowiiit^  admission  the 
temperature  varied  fnnu  slij^ditly  ludnw  normal  to  ^^8.4"  C.  (101. 1'^ 
F.).  Tlie  K]nitnni  was  muoot*iH-nleut  in  t-harm^ter  and  contained 
t)iiruleid>  plains  wliicli  were  .snmetimes  in  the  forai  of  complete  casts 
of  the  cajiitlary  l)roiif]nal  tubes,  The«e  contained  influenza  bacilli 
escluHively.  At  the  **ud  of  a  week  a  ui:irktid  ituprovf^ment  in  the 
Bym]vtoiiiH  took  place,  and  at  the  end  of  a  fortin;L;lit  examination  ni 
tlie  sputa  slidUfd  the  ])n'Scucti  of  many  other  bmttt^'ria  and  of  *jnly  a 
fcHv  inHuenza  bacilli;  the  improvement  Avaa  pro(^re»sive. 

Tlies(^  few  examples  sliow  us  the  typical  conrse  of  brouchitic  infla- 
enza  as  we  liave  observed  it  in  very  many  cases  from  18K9  U^  the 
present  time.  They  are  all  alike,  and  there  seems  to  l>e  as  yet  no 
diminution  in  tlie  seventy  of  type.  Esjfecially  noU^worthy  is  the 
fact  that  t!ie  broiicldal  secretion  soim  becomes  punilent  in  the  pres- 
ence of  iiifluim/ji  bacilli,  so  that  tho  rapidly  occurriuK  punileuc«  of 
the  oxpectoratinu  in  a  case  of  acutely  proji^resHive  br<mchitiH  offers 
strtiuj^  presumptive  i-vid<^nce  that  there  is  an  iaflueuai  infection. 
Tlie  tliat^'nosis  is,  however,  not  bo  eiwy,  for  we  often  observe  a  similar 
ctmditinu  of  the  s[)uta  and  ^iMieral  symptoms  of  the  same  mitnre  id 
ca-ses  itl"  strejitociH'cus  infi'ction.  I  am  never  certain  of  my  dia^osid 
unless  I  have  been  able  to  determine  tho  jire^ence  of  tho  influenza 
bacilli  or  of  streptococci. 

This  moile  of  ai'tion  of  what  bacterioscoj>ic  examination  shows  as 
to  be  pure  iiiflui'nza  Itrtmchitis  coutirms  wliat  we  have  remarked  oon- 
cerniu^  thi' actde  form  of  this  disease  during  the  present  great  epi- 
demic, viz.,  that  isolated  cast^  occurring  at  otlier  times  act  much  iu 
the  saniO  way  as  tlie  njass  of  cases  during  an  epidemic.  Very  often 
the  severe  ijoisoniii^^  <^f  the  Imdy  ^dves  rise  to  marke<l  symptoms 
on  the  part  of  the  nervous  system  or  of  tlve  dij;eslive  organs  even 
when  the  local  princess  iu  the  bronchi  is  of  limited  extent.  The  fol- 
lowiu}^  poirit  is  of  sjierial  impnrtnnte  as  an  aid  to  exact  observation. 
The  inHaeoza  bacilli  may  remain  iu  the  bronchial  tubes  beyond  the 
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time  of  the  disease,  far  lon^^r  imlcecl  tliau  la  usually  iiua^ueiL  In 
this  eounectiou  it  Ih  to  )m  noted  that  iiiHiienxa  occurs  with  H[>pcial 
fepequency  in  cases  of  bronchitis  having  a  different  etiology.  We 
often  see  patients  who  have  Imtl  fnr  a  hui^  time  a  couj^h  due  to 
an  ordinary  hnmrliiiil  wibirrh,  Hulwequently  at-quirc  hu  inilueuza. 
Usually  this  is  regarded  simply  as  an  exagRBration  of  the  already 
existing  bronchitis.  I  saw,  ff>r  example,  a  patient  witli  exteiiHive 
chronic  bronchitis,  the  examination  <tf  whrihei  sjHita  Khoweil  the  jires- 
cnce  merely  of  8taphyk>C(K'ci  and  streptococci.  A  week  hitor  exam- 
ination of  tlie  chest  revealed  diilness  iu  the  ujkper  l(>l)e  of  the  right 
lung  posteriorly,  !ind  on  the  same  ilay  tln^  jiresence  of  iuMuenza  in 
the  sputa  was  noticed  for  the  first  time.  The  Hymiitoms  gradually 
disapi>eared,  but  the  influeuzji  iiacilli  could  still  ]m^  detta-t+'d  at  tlie  nnd 
of  four  weeks.  In  the  abaeuce  of  this  biu't^irioscupii'.  examination  one 
would  never  have  imagined  that  there  was  a  new  and  different  infec- 
tion; it  would  merely  have  l>eeu  supposed  that  this  was  an  instance 
of  what  is  thought  to  be  an  ordinary  occurrence  iu  the  course  of 
chronic  bronchitis,  namely,  the  appearance  from  time  to  time  r^f  n 
bronchnpneuuKmia. 

While  now  we  have  on  the  one  hand  an  ex]>lanation  of  these 
cases  of  increased  severity  of  symptoms,  we  see  also  on  the  other 
hand  how  such  chronic  patients  may  act  as  special  sources  af  infec- 
tion, carrying  the  disease  to  the  well  and  to  other  invalids,  e.s]»ecially 
those  soffering  from  phthisis  or  bronchitis.  We  are  all  accustimied 
to  see  many  of  our  old  bronchial  case^  return  tf»  the  Iios|iit4tl  as  |>er- 
DiAnent  iKiarders  during  the  inclenient  seasfm  of  the  year,  tlieir 
snfferings  l>eing  increased  at  such  times.  In  many  of  these  cases  the 
increase  in  the  symptoms  is  undnuliteilly  due  to  an  inHueu/a  infec- 
tion, and,  what  is  of  sjjei'ijd  iinportjince  jls  re^^Mnls  the  matter  of 
sprea4l  of  the  disease,  the  typical  symptoms  of  intluenza  are  wanting 
in  tliese  cases.  Whether  this  is  due  to  the  fact  tliat  the  icdienlH  have 
already  liarbored  the  influenza  biu'illi  for  a  long  time  or  wlietluT  the 
symptoms  are  modified  through  the  ju'escnce  itf  the  older  infection.  I 
will  not  attemjtt  in  <lecide.  It  is  of  great  importan<'e  to  remend)er 
that  in  these  cases  the  influenza  bacilH  may  disafijjear  for  a  time 
from  the  sputji  andapjK'ar  again  later.  AVe  might  iM'rhai>s  designate 
these  as  cjises  of  intermittent  inthu^uza. 

By  rejison  of  the  importance  fif  this  fact  iu  its  Ix-ariug  upon  our 
knowledge  of  the  mcnle  of  infection  and  spreail  of  influenza,  I  think 
it  of  service  to  reiMui  the  following  case: 

We  ti-eat*vl  in  the  lu^spital  from  Beptendier 'Jflth,  IS*):t,  to  October 
10th,  IMiM,  the  date  of  his  death,  a  patient  witli  chronic  bvonchiiis. 
He  had  suffered  from  slight  dyspuo.-a  for  a  year,  but  was  led  t<i 
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8wk  mliniKHion  to  liortpit^il  on  lU'rouut  of  au  iiicrpJiHA  in  tliiA  rinI 
also  on  ammiit  of  Hourvy-like  Hymptoms  in  the.  mouth  and  on  th** 
Hkin.  Tlii>  i)ulHe  wa«  70^  reapiratiouM  44.  The  thorax  wan  harivtl- 
HhajM'tl.  Thero  wim  duImu^H  ou  pen'Ufisiou  posttTiorly  nt  Uin  IpvpI 
of  the  uiuth  rib  ou  the  left  BJilt*,  ami  resuiiauce  alxive  thiH  p<iiut  waH 
not  rlnar.  Ou  th^  ri^lit  side  the  liver  tluhiess  eximidiMl  up  to  ihn 
Beveuth  rih  iu  the  muiniiiiliary  Hue.  The  ai-eji  of  heart  dulm^ss  whh 
much  reihired.  Brouchial  ralos  woro  heanl  over  tho  entire  h'fl  lun^;, 
and  erepitatiou  over  tlie  aiva  of  dulueH8  im  |»ereu>ision,  The  k^uh 
were  fiwoUen  but  not  bleediuK-  The  teeth  were  loi-we,  Thort^  wrrr- 
purpuric  Hi»ot8  on  both  upi>er  and  hiwer  extremities*  but  eifi|>eoia||y 
nn  the  upi>er  arms  and  thighs.  No  tulwrcle  barilli  were  preHent  in 
the  Hputum.  Every  niorninfi;  ho  Huffered  from  an  eruption  of  iirti- 
earinl  whealH  ou  the  hands,  forearms,  and  legs.  \  montli  alter 
admission  the  patient  romplaineil  of  iufrt^iiSinl  dyspmea,  an<l  the 
bronchial  rules  were  lomler  and  more  uunierous;  the  ex[MH'tonttiou 
inereaseil,  tlie  ap{)«'tite  faih>d,  and  the  patient  eouUl  not  sUn^p.  The 
emphvHematous  and  bri^uchitir  symptt^ms  eontinued  with  varyiuK 
ile>{ree8  of  severity,  but  the  patient  was  .ible  to  l>e  out  (>(  l>ed  all  djiy, 
Tliero  was  a  bronchial  diiat»ition  j>«>storiorly  on  the  left  side  l>etw»N>ij 
the  seventh  and  ninth  ribs.  Areas  of  duluess  apiieare«l  fnun  tiruo 
to  time  over  the  left  huiK  posteriorly,  but  these  tusually  elojirecl  up 
iiuito  promptly.  The  frt^tpiently  n^jieated  examinations  of  the  sputa 
had,  up  to  January  20th,  lSt74,  sliown  oonstantly  the  presentee  of  di|>- 
locix'oi  and  stn^pttx^rjcei,  but  on  this  day  intluenza  Imeilli  also  wrre 
found,  and  at  the  sjime  time  there  was  a  marked  det4*rionitiou  in  the 
patient's  condition.  There  was  no  change  in  temperature,  which 
showed  the  usual  str(^pt<*e<wous  curve,  l»ut  the  patient  snflfen^l  from 
extreme  weakness,  the  pulse  Ix'camo  very  bad,  and  tlie  dysimiea  was 
pronounced  even  when  perfect  rest  was  maintainotl.  Ad  impn»vo- 
ment  soon  Oixrurred  and  the  influenza  bacilli  disap]>eartMl  from  the 
sputa  at  the  end  of  ten  days.  The  bronchiectasis  persisted  and  waa 
the  caitso  ot  a  i>rofuse  purulent  expectoration.  The  a]>i>arent  cavity 
was  so  large,  indeed,  that  there  was  tpiestion  for  a  time  of  o]»enittng 
uiMin  it.  I  have  ao  often,  however,  oliserved  symptoms  of  this  char- 
iM^ter  iu  cases  of  brouchiectjisis  in  which  no  cavity  of  any  si/<»  existixl 
(I  have  even  seen  an  incision  made  in  the  lung  without  th<»  »liscovery 
of  any  cavity),  that  I  am  now  opisised  Uy  o|»erative  interfen'nct*  iu 
such  cases.  We  therefore  reHort^d  to  anti.septic  nieth<Mls,  but  with 
very  iudiffei*ent  success.  In  the  night  from  the  14th  t*)  the  li>th  of 
Febniary,  the  patient  was  seized  with  a  diarrluea,  hanug  eleven 
passages  between  midnight  and  daybreak,  and  felt  greatly  pro«trateil 
iu  c»»u8e<iuence.  Tlio  diarrhtwi  was.  however,  checked  by  means  of 
a[ipropriate  remedies.  On  the  25th  of  this  month  the  patient  was 
out  of  bed  for  a  short  time  and  sat  by  the  window.  The  following 
night  he  hful  fever  and  a  hard  chill.  Following  that  tlie  m.m  M'tts 
const'intly  in  IxmI,  and  suffered  much  from  difficulty  in  breathing. 
At  this  time  the  sputum  wius  found  tit  contain  a  large  num1>er  of 
inflnen/jL  batulli.  Tn  April  streptococci  appeared  in  great  num- 
Wrs  but  the  influenza  Iwtcilli  still  remained,  Tlie  patient  died  of 
exhanstion  in  October,  and  at  the  autoi>sy  many  brunchi.-d  (lilatatiitDS 
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were  fooud,  in  the  couteute  of  wliicli  streptncfK'x^i  and  iriHiieuzu  l>a*dlli 
swarmed. 

Diirinj^  thin  illuoss  I  tritnl  a  1«»uk  list  <)f  romf^dJos  to  vvliu-h 
antiseptic  pn^jjerties  are  commonly  uttrilnited,  audi  an  <TPosote, 
t^miacol,  terpin  Lydrato,  carbulio  acid,  i[iiiuiije,  etr.,  l»uit  nu  benefit 
followed  the  intemftl  mlministratiou  of  any  df  tin^m.  riiltalKtimiH  of 
lime  water  with  o;iiiR»lic  acid,  camphor,  pepiwiiuint  (►!!,  and  nvpn  of 
chloride  of  lime  noiutious,  were  tried,  but  without  ellV-ct  uyum  t\m 
number  of  bacteria  in  the  sjiutum. 

This  case  shows  with  what  persistence  the  bacteria  mniaiti  in  the 
spntnm,  and  how  especially  the  influenza  l^aoilli  may  swarm  in  the 
purulent  bronchial  secretion  despite  all  our  antis(i])tic  measures. 
The  intluenzj^  symptoms  were  often  al»seiit  for  lou^  jfcriods,  aud 
there  were  alteraatinj^  periods  of  improvement  and  detcrioiiition 
occurring  in  such  away  ihtii,  without  the  evidence  of  the  bactcrio- 
scopic  examination,  no  one  would  have  ima^;im:d  that  w*'  had  to  deal 
with  such  a  chronic  influenza.  Ineednitt  dwell  more  jiartioulariy 
a])oii  tlie  menace  which  such  a  person  nuglit  Ite  to  the  health  of 
those  about  him. 

Beck's  cases  are  of  special  value  l>ecaTise  fie  ha^.  worked  u\>  in  a 
most  excellent  manner  the  relation  existing  U'twtvn  the  diseases  and 
the  presence  of  Pfeiffer's  Imcillus.  He  also  writes  that  during  the 
epidemic  of  influenza  he  observed  a  hirgo  number  <)[  cases  in  wliich 
the  patients,  a  few  days  aft*'r  the  beginning  of  their  illneHH,  were 
found  to  have  diffuse  bronchial  rales  over  one  or  both  lungs.  In 
these  CAses  the  sputum  swarmed  ^vith  great  numbers  of  influcn/jk 
bacilli  so  that  Beck  diagnosed  them  as  cases  of  bronchitis  directly 
due  to  influenza,  or  at  least  to  the  presence  of  influenza  IwicilH. 

BronchiqmenvHmiff, 

Our  knowledge  of  grippal  bronchopneumonia,  which  must  1m? 
regarded  as  a  specific  affection  dne  to  the  m-tion  of  the  iiiflucii/.a 
bacillus,  has  Ijeen  greatly  increased  by  the  re]»orts  of  Ueek  from  the 
Institut  fiir  lufektionskraukheiteu.  The  c«ses  there  observed  were 
<|uite  uniftirmly  of  such  a  Ix^nign  cljarauter  that  tin*  i^iugnosjs  was 
made  certain  only  by  the  characteristic  aj»pearanci*  of  Wn^  sjiulum 
and  the-detenuiuation  of  the  presence  in  it  of  influenza  bai^illi.  The 
patients  usually,  but  not  always,  were  takr*n  suddenly  wilh  more  or 
less  severe  chill,  jiains  in  the  loins,  back,  aud  exlremitiew,  iiiid  alnu-tst 
without  eicejition  complained  uiion  admission  to  hospital  of  severe 
hea<lache.  Some  liiul  severe  pleuritic  pains  in  one  or  tiie  other  side 
of  the  chest,  and  usually  they  presented  a  picture  of  ]>ersons  who 
were  seriously  ill,  and  the  rapid  respiration  and  cyanosis  pointed  to 
the  lungs  as  the  seat  of  the  trouble.  The  [tulse  was  fretpient,  the 
temperature  was  high,  40""  C.  (104^  F.)  or  over,  often  with  morning 
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romisHioua ;  there  was  anorexia  and  commonly  also  coDHti]>aiinn,  bnl 
prnfiiHo  (liarrhtpa  waH  uever  noted.  The  changes  in  the  lungs 
varied  accordiuj^  to  thf?  lengtli  of  tinio  the  patient  liad  boen  ill,  hat 
were  ahvrL.\.s  ver\  ciinracteristic.  In  no  case,  evtrn  in  the  early  Hta^ 
of  uacomplicaterl  iuflnenzjij  did  Bet^k  fail  to  find  pronounced  physical 
si^ns  in  tho  cliost.  In  very  piirly  stages  of  bronchopneumonia  he 
UHUfUty  fniiiul  in  th^  posterinr  inferior  parts  a  dulnesH  on  x>ercusaion 
with  well-marked  lirouchial  lireathing  (wliich  was  itself,  however, 
very  oharactorisUo,  aw  if  it  were  tranHmitted  from  adistunce)  and  fine 
and  foHi'sti  Irnhbliug  riiUis.  In  other  cases  the  entire  prcK^efts  wa» 
located  at  the  apices  and  a  physical  exiimination  revealed  a  pictun* 
more  like  that  of  a  inWreuloiis  affection  of  the  apices,  but  which  dLs- 
appHJirt^d  t»ntirely  after  recovery  from  tlte  inHnen/Ji.  In  other  catM* 
again  the  symptoms  resembled  those  of  wandering  x>ueumonia,  tiie 
affection  involving  tirnt  the  entire  left  lower  loite,  for  example.  aoJ 
tlieii  paHhiuj^'  over  to  tin-  ri^lit  npprr  3oIh^  while  resolution  wa**  t;ikin>; 
place  in  the  lower  lobe.  Always,  however,  the  same  characteristic 
l>hysicjil  signrt  -vvero  ])roseut,  namel\ ,  ]>ronouuced  duluess  on  i>erciw- 
.siou  (nvr  tli*^  aJTccti^d  portion,  with  distint  bronchial  breathing  and 
rales  of  various  sorts.  In  thf^  staj^e  of  resnlutinn  the  broDchiftl 
aasnnieil  grailnally  the  charju'ter  of  vesicular  breathing,  and  more  or 
less  cnjii'MC  biibbliitg  rs'iicH  were  audible. 

I  shall  rpiote  here  the  history  fif  a  case  reported  by  Beck,  as  it 
jtresonts  very  clearly  thn  mnrbiil  picture  which  he  regarded  as  char- 
acteristic of  tile  bronrlioftneuninhia  of  iullucjiZiL ;  iu<leed  he  calls  it  a 
typical  case  of  gTippiil  i»iiennioiii;u 

A  robust  man.  28  years  of  age,  previously  in  good  health,  wa» 
seized  on  November  2iy{h  with  a  cliill  followed  by  a  feeling  of  heal, 
severe  hcadaclie,  a  fiM'bng  of  e.vireMio  fatigue  in  the  limlw,  shortness 
of  breath,  and  freijiieiit  crpugh  with  oxpecTtoratiou.  Upou  admis- 
sion to  the  Iiistitiiti'  thri'c  days  later,  ho  coni]ilaiued  of  vertigo,  dys|>- 
mea,  weakuess,  anil  troublesome  cough.  His  face  was  Hnshed,  the 
pulse  wan  rapid,  and  ri-sjiiration  was  deej*  and  labored.  Examina- 
tion of  the  cliest  revealed  didiioss,  lironchial  breathing,  and  mrnler- 
ately  cojirso  bultbling  nUi'S  posteriorly  at  the  base  of  each  Jung, 
Over  lioth  lungs  e_\piratii)U  was  sluiri)  and  prolonged  and  was  aceom- 
])aijieil  hy  sonorous  and  whistliug  rales.  The  expectoration  wiis  pro-' 
fuse,  of  a  vellowisfi  e«ilnr,  and  contained  numerous  influenza  bavilli. 
A  few  da\s  lat<'r,  on  Deeemlu-r  4th,  the  dulness  on  the  left  side  had 
extended  upwards  the  width  of  a  rib,  over  the  dull  portions  were 
heard  coarse  bubiding  r;"des,  and  at  the  same  time  there  were  crepitant 
rales  and  signs  of  bronehial  catarrh  at  both  ai>ices.  The  patient  felt 
a  little  better  than  on  adndssinn.  On  Di'ceml)er  Gth  many  tine  and 
coarse  btiblOinu'  rales  wi-re  :iudili1e  over  the  dull  areas  j>osteriorly, 
while  anteriorly   there  wan  very  evident  dulness  on  the  right  side 
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Iwth  above  and  below  the  clavitlo.  Five  days  later  the  dulueas  poste- 
riorly lia^l  cleared  ui»,  but  there  were  still  tn  be  heard  Home  crepitaiit 
rales  together  with  tili^ht  bronchial  breathiug.  On  December  14th 
the  dulueHH  aud  n'des  anteriorh'  had  entirely  diHiijipeared,  but  |iu8- 
teriorly  there  were  a^^aiu  Kon:ie  faintly  dull  areafl  iu  which  could  he 
heard  coarse  bubMing  ralea  iniuj^led  with  creiiitatiou.  The  tempera- 
ture up  tfi  this  time  bad  ranged  from  37"  to  38'  C.  (1)8.*)  to  100. 4  '  F.) 
iu  the  morning  and  fmm  30  to  39.5'  C.  (U)2.2  to  103.1'  F.)  in  the 
evening,  but  at  this  time  it  fell  to  from  3(1. 5 '  t4>  37.3  C  ('.17.7  to 
OO-l*"  F.).  Th*^  patient  now  felt  quite  well,  but  he  still  had  cnnflider' 
able  rough  with  expertoratiou.  He  was  disfhargeil  cnred  on  Jan- 
uary 2d.     Induenza  bacilii  were  found  as  late  as  I>eceml>er  Slst. 

It  is  now  nf  common  obeervntion  that  the  i>ulmonar>*  tiasuo  becomes 
infected  from  the  bronchi,  in  intlneu/a,  an*!  so  brom-hojineumonia 
arises.  This  is  easy  to  undersbind  from  what  we  know  nt  the  influ- 
enza bacillus;  indeed,  it  is  a  causes  fnr  wnndi^r  that  hucIi  exteuKive 
bronchial  catiirrh  may  often  exint  witli<jut  loading  tit  bvniicliopneu- 
monhi,  especially  as  the  HeiTetioii  within  the  tulies  in  profuse,  tliin, 
and  frankly  jmndent.  True  broueliopneunicmia  is  the  nniHt  frcfjuont 
I»nlmonary  aflfec^liijn  in  iuHuenai,  and  PfoiBVr  has  shuwn  in  his  wnrk 
on  the  etiology  of  inHuenza  that  in  such  cuseH  the  gri[ipal  proceHs 
invades  the  lungs  from  the  brnncbi.  Hin  preitarations  h1h>w  very 
clearly  how  tbe  ciliat*'d  oi>itln'liuru  in  tlio  larger  branclu-s  is  de- 
stroyed, hnw  tbe  epitht'lial  xlinMls  am  found  lying  in  the  luuieu  of  the 
bronchus,  and  bow  in  otbnr  places  the  epitli*>linm  seeras  to  be  raised 
up  by  pus  cells  finnf^d  boneatb  it.  He  dcscribt^s  b"\v  tln>  pUN  cflls 
force  their  way  in  little  nniKseH  Imtwpen  the  cylindrical  cells,  even 
when  theepitJielia!  coat  is  a]tparently  intnct,  till  tliedefpcts  cansod  liv 
the  lc>HS  of  ciliated  cpitiicliuin,  and  cover  in  a  more  or  loss  tJiick  layf  r 
the  free  surfai^e  of  the  mm-ons  iiniinbraTH',  The  pcribmncliial  con- 
nective tissue  contains  many  wandt-riug  ccUh.  Similar  chaugcs  occur 
also  in  the  sumller  bmncbiijles,  tln^  lumen  of  wbicli,  rfi'iflVr  says,  is 
usually  C(mip]pt4'ly  filled  with  nmcin  and  iius  corpuHcK's.  He  found 
influenza  bjicilli  in  enormous  numlicrs  in  the  tiroiu-bi  cm  the  epithelium 
aud  between  its  cells,  and  also  liencatb  tbin  lavi^r.  He  believew  tlmt 
the  wandering  cells  come  to  tbe  free  surface  oi  the  lironcliiiil  nincous 
membrane  and  there  load  themselves  with  intlueii/a  iKu-illi,  itnulucing 
the  characteristic  mucojjundi'ut  secrotion  of  grippal  bronchitis. 
**The  entire  process  therefore  a[)prars  in  the  guise  at  a  catarrhal  sup- 
puration in  optima  forma."  Tho  course  of  tins  iutbinimation  is  a 
projcTPssive  one,  from  tbe  nose  or  larynx  downwards,  extending  by 
continuity  to  the  ludmnnary  tissue.  *'Tn  this  circumHtauce  we  find  a 
satisfactory  explarmtion  of  the  lobular  character  of  grippal  pnen- 
monia.  Each  area  of  infiltration  is  t(j  be  regarded  as  in  relation  with 
Vol    XV. -fi 
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a  diaeaseil  brouchuH  through  which  the  infectious  agent  has  gained 
access  to  the  puhiionary  tissue/*  Beck  explains  the  origin  of  the 
piilmouHry  iuihiiuniatiou  in  exactly  the  name  way  iu  his  work  on  in- 
fluenza pneumnnia,  asserting  that  the  i>relintiuary  process  takes  platw 
entirely  in  the  air  passages,  especially  in  the  lironchi,  and  then  the 
inflammation  iuvadeM  tho  lungs.  Pure,  uncomplit-ated  grippal  pneu- 
monia, lie  sayH,  ii4  a  true  bronchopneumonia  of  a  suppurative  char- 
acter. 

The  obaervatioiiH  of  Pfeiifer  auil  Beck  are  so  umuistakable  that 
they  i)ermit  of  uo  other  conclusinu,  and  we  all  know  that  clinii-ally  h 
bronchitis  occurring  iu  iuilueuza  leiuls  with  extreme  frequency  to 
pneumonia.  In  my  wr»rk  tm  tlie  acute  x^ulnaonary  iuihiuiniatiouH  I 
have  remarkeil  upon  this  iu  the  foHowiug  terms:  "In  I88i)  aud  IHIX), 
during  the  great  intlacuza  epidemic,  we  had  to  treat  a  surprisingly 
large  number  of  casi^s  of  brouch<)pneuni<)uia.  The  affectitm  of  the 
bronchial  mucous  membraue  l>elong8  almost  without  exception  t^^  the 
'catarrhal'  form  of  grippe;  the  consecutive  pneumonia  is  in  many 
ciiHes  fibriiKtus,  in  others  cellular,  in  others  again  a  bronchopneu- 
monia with  more  or  less  ciUarrhal  exudation."  A  x'ery  interesting 
paper  on  "Cellular  Iiihltration  of  the  Lungs,  or  Cellular  Broncho- 
pneumonia," wiirt  rend  by  Dr.  W.  C.  Glasgow,  of  St.  Louis,  V>efore 
the  IStirts^mri  Stat^  M^iliral  AsHociatit)n  in  IHOl,  wlii<'h  I  will  note 
here,  as  this  author  a)?ems  to  me  Ut  Iiave  been  one  of  the  first  to  have 
iinderstood  correctly  this  form  of  bronchopneumonia.  He  states  that 
he  saw  tlif  tir.st  cfwes  f>f  thin  sort  in  the  wiutev  of  lftHfi-87,  and  since 
then  has  met  with  tliem,  sometimes  in  large  nun3l>er,  sometimes  only 
as  isolated  iustunce.s.  With  the  apjiearauce  of  inlluenza  iu  the 
autitniii  of  18K*)  tlipy  became  very  common  and  were  called  "grippe 
pneumonia."  lint  lie  awHorts  with  jjoHitiveness  that  these  differed  in 
no  way  from  tlie  chsch  wljicli  !ic  had  been  olisen'ing  since  1886.  He 
assumfH,  tberefiirc,  that  intluen/Ji  existed  there  four  years  before  its 
outbreak  iu  Russia.  Tlie  exb'cme  contjigiousuess  of  this  form  of 
imc'Umoiiia  is  well  showii  by  him  by  the  following  striking  example: 

"In  the  lir'ginning  of  A[iril  this  iironi-hopueumonia  api>ear**d  [in 
Bctliesila,  a  foundling  liospitnl  iu  St.  Louis],  ami  within  a  few  days 
every  liaby  of  the  tliirt\  in  tlie  uur-serics  wius  att?u^ked  with  the  dis- 
ejwe,  with  thH  exception  i)f  those  who  were  kejtt  in  another  part  of 
the  bnilJiiiK-  Thirteen  died.  In  all  cases  the  attjick  was  sudden, 
eveu  iu  the  most  healthy  bal>ies.  The  temperature  rapidly  ro«e  to 
105'',  aiul  several  died  after  a  few  hours'  illnoss,  in  couvulsions.  Tlie 
capillnry  broucliitis  tyi>e  wius  the  most  fretiueut.  Two  died  with  the 
signs  of  acute  emplivsema,  great  (IvHpno'a.  but  no  cyanosis.  "VMiile 
the  nurseries  were  being  disinfected  the  babies  were  removed  to  an 
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adjoitiing  building,  and  an  improvement  was  at  once  evident.  Aft«'r 
tliaiufec'tiou,  ilie  I)abie8  were  returned  tn  the  inu-Herien  and  the 
improvement  still  continued.  A  new  he«ltliy  baby  was  received  and 
plactfd  with  tbe  sick  ones,  and  in  tweuty-fimr  Inmrs  slie  slunved  the 
HvmptoraH  of  the  diHeaHo." 

Tbe  fnllowiii^  case,  wJiicb  wa^^  under  (jbeen'atiou  duriug  the  entire 
course  of  fclie  disease,  illuBtrates  well  some  of  the  Htiitenients  aWve 
made. 

Tbe  patient  was  atlmitted  to  tlie  Frie<lrirli*Wilhebn  Stift  in  Bnnn 
on  ac<*<»U!]t  f»f  disease  of  the  heart,  aud  a  ftnv  davH  hiter,  i>n  iVceiiihtr 
24tb,  liS8'.l,  was  taken  with  tlie  UHual  symptoms  (>f  iuihit'uzii,  wliirl]  he 
bad  prohabiy  contracted  fniiii  his  neighlior  in  the  ward,  whn  was  suf- 
fering from  a  sevei*e  grippal  pueuinimia,  from  whit-h,  however,  he 
recovered.  Tbe  axillary  temi>enituro  nitiged  during  the  lirnt  few 
days  from  ::tT.2 '  to  :S8.S^  C.  (1^ '  to  101.8  1\  I.  (hi  the  evening  of 
December  '2Htb  the  temperjitnre  rose  to  Hy.lK  C.  tKKi.H  F.  t,  niid  dur- 
ing tbe  niglitthe're  whs  a  profuse  sweat.  The  foUovving  mnrniiig  the 
temi>eratnre  fell  to  '17  C.  (98. (T  F.).  tlie  pidsc  was  1(10,  \vy\  snutll, 
and  soft.  There  was  duluess  o]i  percussion,  with  rrcpitatiou  in  the 
npi)er  portion  of  tbe  right  lung  ]>ost('rii>rl.\ .  Tbi*  reNjiiratory  mur- 
mnr  wafl  not  amlible.  In  tlie  evening  the  (enipi^rature  rone  again  to 
38.4''  C.  (101. 1  F.);  the  next  niorniug  it  wjih  one-tenth  of  a  degree 
lower  and  tbe  pulse  was  120.  Tln^re  wjis  mark«*d  ilyspnua.  Imt 
exi>ectoration  was  scanty.  Thfre  was  n^iw  didiu-ss  postt-riorly  over 
tbe  entire  right  side  and  rrepitalioii  u;is  heard  um^y  the  <liill  portion, 
hut  no  broiH'hia]  breathing;  wliglit  crfpitatioh  \v;us  mirlibl*'  iivcr  the 
lower  margin  (jf  thct  If^ft  lung.  Tht-re  was  ty nipiiiiitii"  Tcsoiwtiicc  for 
A  Space  H  cui.  widt;  over  the  liver  and  alitivc  tliis  on  tiic  right  side 
anteriorly  was  clear  resonaure  Mith  a  few  broiicliitic  rales.  1'ho 
evening  temperatue  wjus  8ir  {102.2  J,  but  ttds  fell  to  ;i7.(J  (1H>.7  )  tlm 
next  morning  ami  to  ;-t7'  (l>8.iJ  )  the  folhiAving  lAetiing.  The  pntient 
remained  abont  the  same  uj)  to  January  8d.  On  the  morning  of  tliis 
day  tho  temperature  was  :i8.M  (UU  )  and  examiuatiou  revenh-d  dul- 
ueas  over  the  middle  lobe  of  the  right  lung.  l*osteiiorl>  bionrhiid 
breathing  and  crepitant  iiUes  were  heard  over  tJje  ureas  ol"  ijulness, 
and  diminished  respiratory  sounds  over  the  middle  hibe.  The  liver 
was  painful  and  somewhat  enlarged.  The  lir-art  s<»unds  were  ilistim-t, 
the  apex  l}eat  was  ilitfused,  tbe  imlse  was  l-IO.  The  feet  wi're. 
swollen.  Tbe  evening  temperature  was  'A\)A  (102. tt  i.  Thr-  sj  iilnm 
was  tbe  color  of  raw  beef  and  wuh  more  or  h-ss  frotliy.  The  next  day 
the  evening  tom]>nrature  rose  to  40'  mt4  },  tbe  pidse  whs  120  and 
irregular,  respiration  40;  then-  was  marked  dyspufea  and  rattling 
sounds  were  plainly  audible.  The  sputum  was  yellowi.sli  in  color. 
There  was  dulness  at  tlie  left  apex,  h'ss  marked  umler  the  elavii-le, 
passing  into  tym]fanitir  resonance  at  tlie  level  of  the  third  rib.  and 
becoming  dull  again  at  tbe  fourth.  On  the  right  side  there  was  dnl- 
neas  on  percussion  at  theajiex,  slight  i\  nipaiiitic  resonam-e  nndrr  the 
clavicle,  and  dnlness  again  at  the  level  of  the  third  rib.  Tin-  liver 
didnesa  extended  to  tbe  umbilicus,  the  liver  itself  was  ]talpabh%  bard, 
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mid  sf^iisitiw.     Ou  auscultation  broneliiiil  lireathiug  was  beard  on  tlie 

ri^'lit  sidp  abov*.'.  ami  loiul  tnu-heal  refii«iration  with  orepitaut  nilpji 
from  tiio  thinl  rib  aud  also  over  the  Lepatic^  border,  Ou  the  left  sid« 
the  sounds  in  the  ujiper  portion  were  the  same  as  on  the  n><ht  side; 
IhaIow  there  was  sharjv  but  not  bronchia!  breathin^^.  The  heart 
sonuds  were  dear,  the  setM>iid  pulmonarv  soimd  nut  inoi*ea8ed.  The 
percussion  note  was  tyinitanitic  but  mnt!led  at  tlie  upper  porliou  (tf 
both  luuf^s  posteriorly;  Itelow  tliere  was  n  clear  area,  with  spots  of 
duluess  inttM'spei'sed.  <m  tlio  U'ft  side,  and  alwolute  flatness  on  the 
right  side.  There  wjw  i>ec?tor:d  fremituM  on  botli  sides.  TowanLs 
ewniu^'  lniiiu'hial  bn^atldng  was  audible  over  both  ajiices,  distant 
and  faint  bronchial  breathing  below  ou  the  right  side,  and  crepitant 
ami  bubbling  ciUph  on  tlie  It^ft  side  Inflow,  The  pupils  were  dilated; 
the  nriiie  ih^jMisitctl  a  thick  .sediment.  The  pnticni  ilie*!  ou  Jau- 
nary  "ith.  The  autopsy  n^vealod  tho  following :  Tli*^  left  lung  coutaineti 
air.  The  upiMU'  htbe  •*!  the  riglit  liuig  contained  air,  tiie  lower  lol>es 
were  almost  I'niirely  hef*atized.  Cut  sections  were  almost  entirely 
eiuiHith  and  uf  n  daik  browuisL-red  color,  only  here  and  tliere  were 
isohitM  palcln's  of  lightly  granular  structure.  The  lobular  divisions 
werH  distincl.  and  the  individual  lobules  were  varied  in  api>earancp, 
sonic  being  dark,  otliers  ]iglit<^r,  and  some  seeming  to  l>e  imxlerately 
aerated.  The  spleen  was  almut  tivice  tlie  normal  size,  soft,  and  suc- 
cuK'Ut.  The  cxmlatc  in  the  right  lower  lob©  was  rich  iu  cells  and 
contniin:^!  but  liltle  ribrin. 

This  case  was  one  of  great  value  as  regards  its  patliologic^l 
anatomy,  for  it  was  one  of  catarrhal  jmeumonia  as  shown  not  ouJy  by 
its  lobular  dishibntion,  even  when  there  was  infiltration  of  an  entire 
IoIh-,  liiit  also  Iu  the  absenci'  of  any  evideine  itf  tiluinous  inflamma* 
linn.  The  following  report  of  an  auto|tHy  will  serve  to  ex{)lain  some 
itf  thi>  cHuical  symptoms,  and  especially  the  iihvsical  signs,  in  cases  of 
this  sort.  The  autojisy  was  made  by  Beck  on  tlie  bfxly  of  a  mau  wlm 
luul  lieen  a  harit  drinker,  and  who  died  iu  delirium  three  davR  after 
admission.  He  h.ul  well-iniukeil  grippal  bronchr»pueumonia  iu  both 
upper  h»l»es,  marked  by  ilulness,  bronchial  breathing,  and  coarsH 
l)iibblii)g  rales.  The  npper  loU*  of  the  right  lung  ctmtained  do  air, 
it  was  rtabby.  ami  frotn  tlie  cut  surface  exuded  a  largo  araoout  of  a 
turbid  brown  iluid.  A  large  nundx^r  of  l«»liules,  for  the  most  part 
forming  small  groups,  presented  a  light  gTnyish-brnwn  color,  bat 
were  not  distiugnisli.-ible  by  the  feel  frrmi  the  surrounding  pulmonary 
Hsaue.  Near  Un:  anterior  bonhr  Ihe  lung  substance  was  somewhat 
liarder  and  inliltnited,  an  1  here  the  bnmchi  were  dilated  and  filled 
with  thick  pus.  Iu  the  h*(t  lung  the!  same  changes  were  found,  only 
HonK'what  less  ]»ronounced.  The  jms  fdlhig  the  brouoldectases  con- 
taizifHl  pure  cnltnres  of  inlluenza  bacilli  as  did  also  a  purulent  ex- 
udation covering  the  anterior  surface  of  the  Inug.  In  sections  of 
the  pnlmouary   tissue,  stained  TS'ith  Ziehl's  solution,  Beck  found  a 
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lai^e  iiniifil>er  of  jms  foils  in  {)r  iienr  wliicli  were  ftggrpgati<inH  of 
iuHueiizii  Iwu'illi.  Singuhtrl\ ,  in  tlie  jx^ri bronchial  tiwHUt^  were  ozily 
small  collections  of  cells,  tiud  the  mucous  utcuibrjujo  aud  eutiie 
walls  of  the  Hnmller  bioufLi^  wliich  warn  filletl  with  jmih  cellH,  uliowed 
uo  or  only  Kli^ht  jiatliolngical  changes.  At  uiortt  there  wan  only 
an  incroiise  iu  the  unmber  of  leucocytea  here  aud  there.  Tln^  pun 
et?llH  theniHftlves  lay  frt^e  without  any  fil>rinouH  forumtion  in  the 
Htnaller  hronohi,  hikI  the  UHe  of  Weigert'n  tibriu  staiu  gave  negative 
renultA. 

It  yet  remains  for  ub  to  analyzft  tho  iudiviilnal  syniptorns  of 
gripiMil  ]»neuTnoiiiH.  Of  the  i»hy8ical  niguH  the  dulue.ss  interests  uh 
first.  In  the  examination  of  a  severe  case  of  inMueuza,  the  signs  of 
bronchial  involveujeut often  wbind  out  very  markedly,  uh  was  remarked 
almve.  Tho  (juestion  is  ni>w  when,  in  mieh  cjuhph,  run  wr*  dcteniiiue 
from  the  physical  signs  that  a  imeunionia  has  supervened.  Tlie 
areaH  of  duhiess  which  are  disctyveniMe  in  the  Inugs  r)f  sucli  a  p)itie*iit 
are  seMoni  very  pronounced  uuleKs  they  have  existed  ior  soint^  tinip. 
Tliese  areas  are  iu  m(»st  cawes  <[uite  iiuint'nius;  tlitiy  are  not  slntrply 
(letiue*!,  but  the  thilupss  sliadeH  off  indistinctly  into  rpsi<'ular  rescv 
nantM*.  Tliey  do  not  usually  occujty  an  entire  lobe,  and  their  favoriie 
seat  appears  to  be  at  the  l)ordfii*s  of  the  lungs;  many  authoi-s  nay  that 
they  are  ftnind  more  fretiueutly  in  the  left  lung  tliaii  in  the  right. 
while  r)thp|-s  say  that  tha  apices  are  most  oftiMj  involveil.  It  may  1m" 
that  these  areas  of  dulness  are  iu  part  au  iudicatinn  of  patclirs  of 
at**lec*tasis,  wliich  may  readily  arise  fnun  the  i)higgiTig  nf  indiviilual 
bronchial  tubes,  but  whieh  are  probably  diip  in  iiioHt  caHcs  to  an 
iuflaminatory  process. 

Of  esiM'cial  importance  among  Hip  other  ]>hyHical  signs  is  the  way 
iu  which  the  resjtiratory  murmur  is  altered.  Bronchial  breathing  is 
iu  general  neither  so  frerpu^nt  uor  so  regular  jis  Beck  assei-ts.  There 
are  many  jilaces  whern  dulness  is  fivund  iu  which  the  rcHpiialory 
Hcmnds  are  very  weak  or  cannot  be  heard  at  all.  W  hen  the  breatliing 
itt  bronchial  it  has  the  character  noted  by  IWk  uf  roming  from  a  dis- 
tance. The  alweuce  or  dinunution  of  res|iiratory  wounds  in  the  an*a 
of  dulness  can  l>e  readily  understood  wlu-n  we  ciinHidnr  that  the 
bronchi  leading  to  the  parts  nuiy  1m^  occhidcd  eitJier  by  swelling  <tr 
by  the  profus*^  secretiou.  Pure  Itroncliial  breathing,  stich  us  is  heard 
in  orouiM>u3  pneumonia,  is  very  nucommon,  ami  this  is  a  consequence 
of  the  imture  of  the  iiiflan)matory  jinjcess.  We  have  already  shown 
above  that  marked  brouchojihony,  upttu  which  L^dditensteru  espe- 
rially  lays  such  emphasis,  is  a  valuable  symptom  iu  enabling  uh  to 
determine  the  existence  of  infiltration  in  :tn  area  of  didncsH,  even 
wLeu  the  latter  is  exceedingly  slight.     I'nfi^Ttuuately,  however,  when 
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tLe  laryux  is  affected  the  voice  liecotnes  so  feeble  that  it  is  iiuposaible 
to  elicit  bmucLopbony. 

WintricU  descrilx^  crepitation  tinder  tLo  name  of  vesicular  rale; 
and  JIM  a  uuilter  <tf  fact  this  desij^atiou  ai)pears  to  me  tti  be  a  very 
well-clniReii  one,  since  it  conveys  the  idea  that  the  Honnd  Htamb* 
exai'tly  in  casujd  connection  with  the  vesicles  of  the  \\\u^.  The  sound 
in  a  hdiaop-neous  one  and  ^ive-s  one  the  iiupreHsiou  of  l)eiiiK  caaseil 
by  the  burntin^;  of  an  infinite  number  of  air  bubbles  of  uniform  size. 
According  bi  Liiennec  and  Skotla  the  esistentre  of  this  sound  pre6Ui>- 
poMPH  Hiiiii  ill  tlj«*  snijillest  lironc-hi  and  j)ulnn^uary  vesicles,  which, 
moved  by  the  jieKetratiny  inspiratory  current  of  air,  that  naturally 
must  l>e  sufticioutly  stronj^,  gives  rise  to  this  sound.  AVith  this 
LrLcuDiM"  coupU'd  the  ide^i  tlmt  it  was  a  sign  pathnguomonic  of  tlie 
first  st^L^e  ()f  pn*nini<>iiia,  and  on  the  basis  of  this  assuiuptinu  he  abn 
culled  tht4  ruK^  iuHunnuatory  crepitation.  This  |>athagaomonic  sij;- 
niticaiiro  wa.s,  hnwevpr.  at  a  later  period  opivosed  by  Andral,  Cmveil- 
hier,  I'boiueK  Ii:irtli,  Kfigt^r.  and  Skoda,  8o  that  for  a  louji:  time  it  was 
sout^^Jit  to  explain  the  produt-tion  of  thia  crejiitjitiou  in  another 
inaniitT,  t'ither  tlirou^h  the  presence  of  an  exuihitiou  in  the  tissue 
(AValKhf).  nr  jis  caused  by  ordinary  adhesion  of  the  walls  of  the 
nlv^'<^]i  nr  smallest  lironchi  and  their  tenrinj;  apart  ujinn  inspiration 
(Tniubf).  Wintrifii  nllVn'd  and  prtjved  experimentally  a  y^ry 
inj^t'uions  explanation  <^f  tlio  prinbirtion  of  this  sound.  He  dedaretl 
that  ciejiitation  is  simply  the  murmur  causoil  by  the  sxidden  te^rin^ 
apart  of  ttie  mucus  of  the  adherent  walls  of  the  smaller  bronchi  and 
alvfoli  by  the  inrusliiiii^'  air  lurreut.  Nominally  the  lungs  cannot 
contract  to  suidi  a  dcgriM*  that  tho  alveoli  and  tine  Vironchi  adhere  to 
each  other.  Th(Mef«>rH  in  a  ln-idthy  condition  of  the  lungs  true  crepi- 
tation can  nevi-r  arise.  If,  however,  the  mucous  membrane  of  the 
alvcfili  ami  finest  bronchi  is  ssvollfii  and  covered  with  a  tenacious 
luueus  or  a  tenacious  pneumonic  exudate,  then  during  expiration  nnch 
an  approximation  of  tlipsc  that  an  adhesion  takps  place  is  easily  con- 
cpivable.  It  a  suddfu  stmug  iiispiratc»ry  current  of  air  sweeps  into 
tlip  lung  dnring  th*-  dilatation  of  the  alveoli  and  finest  bnnirhi,  then 
in  a  liki'wisi'  easily  coiiroivabip  maunor  would  these  adherent  regions 
be  torn  apart  during  the  rajiid  expiration,  and  cause  the  sound. 
Wintrirli  di-clarcs  that  the  <-repitatiou  in  various  indi\-iduals  may 
a.ssiinii'  a  v)ir\iiig  intensity,  and  als<t  that  tliB  strongest  expectoration 
and  tin*  must  iiifi-nsp  roughing  have  absohitely  no  effect  upon  the 
crejutation,  inasmuch  as  a  snilicipiit  svrelling  of  the  mut^oua  mem- 
branp  and  a  <-ovi'rhig  of  tin's  with  t<'naciouH  nuicim  is  all  that  is  nec**s- 
Hary  for  the  [•i-uditction  fif  crepitus.  We  can  never  cough  dry  such  a 
mucous  membrane,  uor  abolish  its  swelling  by  coughing. 
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In  the  same  manner  it  wimld  be  eaay  to  explain  that  this  crepitant 
rale  mav  l)e  heard  iu  the  jxjst^rinr  regions  of  the  hiuj;s  in  other  fon- 
ditinuH  than  pneumonia;  for  exjimple,  iu  couvaleHfeupe  from  typhoid 
and  other  severe  diseases  during  which  the  imtionta  have  remained 
upon  the  biu-k  iu  quiet  respiration  fora  long  time.  It  is  toVje  noted, 
however,  that  thin  nou-inflamnmtory  creititaut  rale  disappears  after 
a  few  deep  rea]>iratioufi.  AViutrich  says  that  the  crepitant  nile  iu  the 
l>e^;iuuiu^^  and  iu  the  reaolviug  Btages  of  pueuuionia  is  hinder  and 
more  inteune  than  he  has  ever  heard  it  in  cedema  of  the  lungs,  or,  a 
few  cases  excepted,  in  capillary  bronchitis. 

In  emphysema  crepitation  is  also  heard  now  and  then.  The  fine 
rale  which  is  calleil  snborepitant,  is  due  to  the  presence  of  tluid  in 
the smalitT bronchi  (Wintrich).  Wiiile,  therefore,  crepitation  is  n<»ta 
patJiognonioinc  sigu  of  pneumonia,  it  is  at  any  rate  very  proniineutly 
found  in  this  conditiim,  and  for  our  cases  it  will  bo  cnrrobiDrative  of 
a  pneumonia,  when  the  causes  a[  ti-tleiua  of  tho  lungs  in  hu  existing 
emphysema  and  cxillapse  f»f  the  biug,  such  as  may  exist  in  convaloH- 
cence,  are  exchidetl.  It  is  differentiated  from  the  crepitation  <  if  ('a]>ib 
lary  bronchitis  in  that  it  is  limited  to  certain  regions,  jind  tliere  are 
no  brouchitic  symptoms  in  other  parts  of  the  luugs.  It  appears  to 
nie  a  secondary  consideration  whether  wp  r^ganl  the  cre])itation  aa 
simply  and  solely  originating  iu  the  vesicles  of  uu  area  ^>f  the  lung,  or 
whether  we  also  look  upon  it  as  pnnluced  in  the  capillary  bronchi  of 
a  limited  area  ai  the  Inugs. 

In  many  of  the  mildest  eases  of  gri]>pal  pneumcmia  the  entire 
cotirse  gives  the  impression  as  if  in  the  general  inHuenzji  infectiim 
there  hud  bpeu  bnt  a  small,  iu  fact  incidental,  localizatitm  in  the 
alveoli;  just  as  in  other  eases  a  mild  atfectiou  of  the  nasal  mucous 
luembrane  prcMlnces  secondary  symiitoms.  If  at  the  mixne  time  fever 
exists,  which  iu  some  cases  readied  over  40"  C.  (104"  F.),  then 
tliis  d'>e8  not  necessarily  corres]iond  to  spreading  of  the  pueumouic 
process,  but  l>elong8  to  the  simultaneously  existing  iutiin^u/ji.  A 
remarkable  feature  of  these  causes  is  the  extraordijinrilv  small  and 
frequent  i»ulse.  The  repeated  slight  chills  aud  sweat  indii-at*'  the 
inilnen/A  infection  which,  also  in  cases  in  which  no  pulmonary  symp- 
toms exist,  present  these  uniformly  fref|upnt  altfirnations  between 
heat  and  cold.  The  chills  follow  ime  another  altogether  ton  fre- 
quently for  us  to  be  able  to  refer  tliem  to  recurrences  of  a  pneumonic 
affection. 

Among  the  remaining  symptorus  tif  griiipiil  pueumonia  the 
course  of  the  fever  strikes  us  most.  In  all,  even  in  fatal  cases,  no 
very  high  temperature  or  at  any  rate  no  long-continued  tempera- 
ture is  seen.     The  temx>erature  ranges  between  :i8.ij    and  40    C. 
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(101.3"  ami  104^),  but  for  the  moHt  part  is  under  40^  soveiMihftt  ihe 
JisenM©  l>ear8  a  close  re»ein))lftnce  to  otiier  gmve  infections,  which,  as 
in  fliphtherift,  mav  leiul  to  death  without  a  high  teini)eratufe.  Thin 
conditioD  of  thp  temperaturp  haH  alm»  lieen  iiottMl  h\  Stintaint;.  There 
is  ur>  dofiuit<*  fever  ty|>e  and  e«jk*<'irtlly  no  relation  l>Ptwpen  the  iieiglit 
of  the  fever  ami  tlie  j^ravity  and  extent  of  the  local  prtx-ew*.  Even 
the  exteusiou  «>f  the  inflammatory  pnx^eiM  is  not  alwivH  acc<»mpanietl 
by  an  elevation  of  temjjerature.  A  ^jetiuine  initial  chill  d<H'«  not 
bolou^^  t*i  the  fever  of  au  iufluouwi  piieuinnuin.  If  this  U'vriuM  at  the 
time  when  the  gripI>eHymptomH  an^  in  full  bhiHt.  then  wenimply  timl 
the  repeated  chills  and  sweats  of  jrnp|>e.  If  it  ariseR  later  in  tho 
wjurse  of  the  disease  or  during  couvalencenco,  then  as  a  rule  it  in  not 
ushered  in  with  a  chill.  Dyspnipa  is  a  symptom  which  is  much 
more  apt  to  draw  onr  attention  to  the  pulmonary  process.  I  have 
often  noticed  that,  even  without  any  aetujil  iucr<»ase  in  tin*  rate  of 
respiration,  a  ^reat  air  hunger  existed,  but  there  is  no  couMtnnt  rela- 
tion l»etwHMi  thn  de^friH*  of  the  dyspiHi'a  niid  tlie  uuml>er  c»f  respira- 
tions.  ('ynurwirt  sometimes  rapidly  inrreimes  t"wanls  the  end  of  life, 
so  that  in  thti  dyHpuo'a,  the  cyanosis,  and  the  cold  sweat  we  iiave 
formed  a  picture  of  complete*  collaiwe.  The  symptoms  on  the  nide 
of  the  heart  wliich  show  themselves  in  the  frequeney  an^l  the  weak 
chara<^ter  of  the  pulne  are  not  causrnl  by  demonstrable  dinease  tif  the 
heart  muscle,  nor  is  it  endocarditis  or  i>ericar*liti8  which  overbunleus 
the  heart,  but  we  can  only  account  for  it  by  the  fact  that  some  |M>ison 
exists  which  affecta  the  re8i»in\tor.\  centn*  and  tliat  of  the  hivirt.  The 
Mpufum  is  nirely  of  the  chara**ter  seen  in  crou|Mms  pneumfmia. 
U]Km  this  point  Ktintrau^  a^i'ces  with  me  in  the  main.  In  certain 
oaaea  in  which  this  author  nc»tpd  a  sputum  whicli  really  r»'s*»mblpd 
that  of  ])neumonia  it  is  most  likely  that  a  croutMius  )uieumouia 
actually  existe<l.  In  other  cjises  he  describes  a  rich  mncrjpnndent, 
not  blof«ly  sputum. 

lieck  deMcril)eM  as  charaeteristie  the  fact  that  tlie  sputum  which  is 
re^nlftrly  expectomtinl  in  lar^e  annmntj^  has  during  the  height  of  the 
pueumoiiia,  and  alst*  for  a  lon^  time  duriuf^  convalescence,  a  yplK>w- 
ish  or  yellowish-^jreon  color  and  a  tenacious  raucous  cluinwter.  so 
that  very  freriuently  it  is  expectorated  with  ^reat  difficiilt.v  by  the 
pati<nit.  In  the  H]mtum  he  timlH  at  the  liei^ht  of  the  diseasi*  the 
iuttuHUKa  bacilli  in  pure  culture,  very  frp<iuently  in  the  interior  of 
pus  cells.  They  can  l»e  fouutl  in  the  sputum  for  a  lon^  time  darini; 
ooovalesoence.  in  fact  louj:  after,  when  tlie  patients  fe*'t  jierft^ctly  well, 
ftnd  finally  suddenly  clisapi^ear.  In  such  pure  influenza  bmnchopnen- 
monias  Beck  never  saw  riwty  sputa  and  never  found  the  diploljucilli 
of  Fraeukel. 
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Among  ilip  whidieH  which  wpfp  undertaken  iu  rpfereiice  to  tnie 
broiiclioiJueiniKmiit  ojiuH^d  by  the  iuHueuza  hjicilli  ahme,  we  nniHt 
here  meotiou  particuhidy  those  of  WiiaHeriuumi,  iii  which  lie  waa 
enabletl  to  nhow  thnt  iu  a  hir^e  mnjorit.v  <if  t'ast'H  tlip  iutlnenza 
bacilli  alone  were  preaout,  vitliout  any  atbnixturo  intli  tUplococci 
and  strepttH^occi.  The  queHtiou  then  is  in  reference  to  pure  uu(*oni- 
plicated  oaftew  iu  whicli  tlie  pueumonia  sputum  preHputH  fi  ]ture  culture 
of  intluenzji  bafilH.  Therefore  such  a  pueumnnia  whirli  in  «jf  fre- 
({Ueiit  occurrenofl  durinji  an  ppideraic  of  iiitiueuza,  atTordiuf^  to  *VVa8- 
sermauu,  is  uot  auother  onniplifatifin  of  inrturuza,  Vnit  fiu  *»rilimtrv 
exteneiou  of  oue  and  tlie  Hanie  pnn-esH  froui  tin*  lnouehi  to  tlj»*  tissue 
of  the  lung.  For  that  reason  the  bronchnpueiinnuiia  of  intlnenza 
Btandrt  out  an  an  irid(^i)endfnt  foria  of  tlif  di:5ease,  a  form  which  par- 
ticularly Ijan  unthiii^^  iu  coiiuunu  with  cmupims  pueuniunia,  auil  is 
not  called  forth,  an  in  the  latter  oa«e,  by  the  diplobacilli  of  Fraenkel. 
Wassermauu,  whose  opiuiou  is  entirely  in  lu-c-ord  with  that  of  Beck, 
^miihasizeH  this  ]K"iiut  iind  corrctbomteH  thcsi:  coudilinus  in  all  nf  tlie 
later  cftaes  which  have  oome  nmler  his  observation  since  theu.  The 
Hpntum  waa  never  nisty,  but  always  fidtliy  and  ]>undent;  the»  ft-ver 
type  was  irre^^ular,  aTiil  defervvstcncn  ahva^s  took  ]ilai"i'  by  lysis. 
Wassermanu  draws  our  attention  to  the  extraordinary  delay  iu  restj- 
lutiou  iu  coui|)aris(>u  with  that  of  croupous  puiMiuutnia.  As  au  ex- 
ample cf  this  he  cites  tlie  history  of  n  woman  thirty-one  years  of  a^e 
RnfTeriuf^  from  a  typical  double  influenza  imeuniouia.  The  wtunau, 
wliowas  admitted  l^Iarch  lUth,  \H\Ki,  statf-d  that  whe  wan  tiik^u  ill  ou 
March  Kith.  The  physical  antl  oilier  si^^iis  pfjintcd  unuiiMtakuMy  to 
Kripiml  l>ronchopnenniouia.  Resolution  did  uot  be^;iu  until  April 
5th,  and  thi*u  i)rorpeded  so  slowly  that  on  April  14th  inniierous 
rales  and  iluluess  <-c)uld  still  be  found  i>u  the  left  side  post.Minrly. 
Wasaermauu  considers  this  form  of  the  ilisejuse  the  most  freipieut  in 
inflneuza,  in  comparisnu  with  which  croU]M>us  pneuintmi;i  is  of  e\- 
oeediuj!]y  rare  occurrence.  \\'i*  will  dt':il  with  tliis  fomiilitati*'!! 
later.  The  ^reat  majority  of  investi^'atoi"s  are  cnuvincerl  of  the  fa^-t 
tliat  this  bri»ucho[ineuTaimic  form  (tf  intlji'iiniation  ol'  the  luuf^s.  wliii-h 
is  caused  by  tlie  intineu/.a  bacilli  alone,  may  Im^  observed.  Tli<' 
various  diflerences  of  oi>iuicai  wlufh  existed  Itefore  the  discovery 
of  PfeifFer  depend  in  |»a,rt  Ufion  the  fact  that  in  the  occurrence  uf 
broDcho]>neunionia  we  encountered  a  new  s,\  mptom.  Liichlmisteru 
riKhtly  Bays  that  physicians  have  suddridy  fttund  Ihi'UiselvcM  cou- 
fronted  with  a  uew  disease  in  the  cartarrhal  broiuhoimeumnnia  {»f 
iufiueuza,  an  affection  which  up  to  the  recent  epidemic  of  iutlueu/.awe 
hA<l  re^^arded  as  always  secomliiry,  occurring  in  mcfislcH,  dil^htheria, 
pertuHsid,  rickets,  or  iu  the  later  stujies  of  typhoid  fever,  and  then 
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priKitically  only  iu  childreu,  the  iH<etl,  hiuI  the  enfe«ble*l.  With  the 
nppearaDce  of  influouza,  however,  brom'hojmeumouia  smldeuly  lie^^HU 
to  1)8  encounten^l  iih  h  primary  Hc-ute  diKeiiMt^  uttju-kiug  the  yuuu^  aud 
strong  and  those  who  until  tlieu  were  i)erfectly  well.  Up  to  that  time 
we  hatl  lieeu  taught  to  iK^lieve,  iind  rightly,  tlmt  I'vory  nout**.  ovl^n  if 
litypirid.  ]»mMiiiioiiiH  4Kvnrriii|.;  in  indiviiliiulH  tif  tliin  rhiss  wjim  ueoHd-' 
Sftrily  a  cronjious  one.  The  positive  proof  tliat  this  pneumonia  in 
cau-Siid  hy  the  iufluoiiyji  Iwu-ilhiH  can  ouly  lie  shown  At  the  l>e<lHi(h*  liy 
tiie  tiudin^;  uf  the  Mptfific  Imcilli,  aud  this  proof  haa  been  made,  ho' 
that  now  tlie  picture  of  gripiial  hronchopneauiouia  iu  itH  patliolo^i- 
i^d.  clinical,  and  otiological  rehitious  most  be  looked  a|)ou  an  En- 
inhed  aud  |>erfected. 

I'tieunionifi  u^Hhont  Bttmchitls, 

We  will  here  de84.^ribe  c^-^rtuin  cases  iu  which,  during  the  course  of 
Krip|>e,  a  pneumonia  is  developed  ^vithout  any  coincident  bnmchitic 
AffectiouH.  I  ejkrly  Iiad  my  attention  directed  t<^  these  cjwes,  and  at 
the  very  liefcinuiiiK  <>f  the  iullueuza  epidemic  of  18H*.)  wad  much  hui- 
priswl  to  find  how  fr*H|uently  I  could  demouHtrate  changeH  iu  tlie  lun^ 
tiKHue.  Within  a  few  days  after  tlie  ajjpearanco  r>f  inHueuzji  in  B<inu, 
I  saw  thrt'e  patictiU  at  the  pol\  clinic  iu  whom,  iu  addition  to  the 
gt'ueral  sympt^iius  of  intluenza,  I  wan  able  to  demouHtrute  c<mHoli<lal4Hl 
arejiH  iu  the  lung  with  abundant  iTHpitatiou— in  one  ca»e  an  entire 
lol»e  being  iuvoIve«l— without  a  Huggestiou  of  fluid  nilen  i>r  ti^nncious 
muctms  Houndu  indicating  a  i>nrticipatioQ  of  the  brouchial  rami6ca- 
tiouH  in  tlie  itiHaiumatory  prt>ceKH.  Immeiiiately  afU^r  seeing  thi'Hi^  I 
eucnuuterotl  four  other  luilienUt  who  preseuted  general  Hympt»mis  of 
indueu/jk,  iu  whom,  in  each  case,  one  or  more  f»neumouie  are^is  could 
Jh^  demonstrat^Hl.  All  these  cases  wern  very  ordinary  iu  thoir  nature 
and  course,  except  one,  that  of  a  cAbman — which  on  account  t»f  tlie 
severe  effect  of  exposjure  tt>  bad  weather,  was  very  much  prolougetl, 
autl  was  markeil  by  dulness  in  the  affecte<l  Iol>e  of  the  lung.  Naturally 
llm  tini'stion  may  l>e  askeil,  with  what  right  we  regard  these  cases  as 
pneumonia. 

Wf^  diagnose  this  from  a  diminished  resonance  r>f  the  {lercnssion 
note  and  the  presence*  of  cr<>])itjkut  rales,  in  other  cjis«*s  from  the 
crepitant  nVIes  alone.  1  have  often  iu  other  cjises  oouvinw»d  myself 
that  this  symptom  is  really  to  bo  l(x>ked  u]>ou  as  the  t>egiuuing  of  a 
pneumonia,  and  in  prcHpf  of  tliis  lielief  would  r*H'All  the  suKseipient 
course  of  many  cjisos  of  iufinemai  pueumonia.  If  the  process  doee 
not  como  tf)  a  stjindstill,  then  we  can  ol>ser\'e  from  hour  to  hour  the 
advance  of  the  symptoms  from  a  beginniug  slight  crepitant  nr*>a  to 
all  the  signs  of  a  severe  pneumonic  process.    This  cjondition  ooald 
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only  be  coufounded  with  au  ai^'lHctaHiH,  wliic;li  in  ailiiltH,  in  tliB 
absence  of  bronchitis  or  even  at  times  nf  onngh,  oonhl  readily  be  ex- 
eluded.  That  nothing  more  than  a  bronchiolitifi  was  prosent  I  di.s- 
pute,  because  we  hear  the  same  crepitant  n'lle  in  the  first  wtii^**  of  the 
deveUipment  <*(  a  crouiJOUH  j»ueniaouia.  lu  tlie  course  of  intlut^n/Ji  I 
have  very  frc<|uently  se-eu  catarrh  of  the  brouelii  and  bronchioles, 
which  iu  fact  r^^aiained  limited  to  u  very  sniall  an^a  or  i»ftpu  onouj^h 
t<)  ont^  htite  of  tlit^  Jung.  These,  liowever,  do  not  fanse  crepilant 
rales,  but  brouchitic  nilea,  even  if  very  small  and  for  the  most  part 
sibihint  and  sonorous  nilcs.  In  the  courso  of  intlnouza  or  at  other 
times  1  have  never  seen  a  bronchitis  bej^iu  with  this  line  crepitant  rale, 
and  for  that  reason  I  feel  jnstitied  in  attributing^  the  orij^in  of  the 
crepitation  U*  the  alveoli  and  in  hxikin^;  upon  these  fine  crepitating 
arejLH  JLs  jmeuiuouic  in  character. 

These  cases  often  run  their  course,  fnrni  be^nnuint;  to  end,  ^Wth- 
ont  a  suK^estiou  of  exf»ectoratiou,  and  as  the*refore  cou^;h  is  absent  or 
very  sli^lit,  I  am  convinced  that  very  mauy  <>f  them  in  whii-li  there 
are  limited  areas  ftf  consolidation  escape  the  olisenation  of  jjhy- 
sicians.  The  following  are  a  few  examples  r)f  this  mildeHt  fnrm  of 
iuducuza  pneumonia  as  it  was  seen  iu  the  first  epidemic  <A  1SM'.1  and 
181K). 

In  (uie  family  the  mother  and  her  little  djiuf^liter  were  ill  with  in- 
fluenza i»neumonia  ami  severe  bronrhitiw;  ii  heiLlth>  vfiiiii^'  ^jrl  of 
ei^chteen  assisted  in  nursiuK  them.  (.)u  Jauuary  'JOth  tii*-  bitter  ccjih- 
plaiueil  of  i;euenil  malaise,  heat  iu  the  head,  lain  in  tlic  left  siilc,  niid 
dysputea.  The  eveuiug  tem{H*ratiiro  whs  'iW^  (IO'J.2  i,  i>ulse  100. 
respiration  2S.  Examimitiou  of  the  chest  revealed  cre|ii(utiou  over 
the  entire  left  lower  lobe  ponteriorly,  with  sli^^ltt  dulness  but  without 
altered  respiratory  sounds.  The  follnwin^;  il;iv  the  tenipi-ndure 
ranged  from  :\H.H^  to  m.^'  (li)l.S'  t..  lii-J.5  ),  pulse  iMi,  respirnti-.n 
24.  On  January  24th,  the  tem]ierature  was  I:t7.:i  ('.)!l.l  ).  Uji  to  tJiis 
time  the  condition  had  remaiued  abmit  the  siiine  as  on  Jaijuary  2(>th, 
the  crepifcatinn  was  still  jireseut,  but  the  duluess  had  Kli^:lill,\  in- 
crefL-^eil,  the  bi'eatliiu^  became  bronchial  in  certain  jplares,  There 
wiis  no  expectoration.  Fmrn  January  2'h\,  the  general  roinHtioti  was 
*»ftHeutially  better.  Clradually  declining,  all  the  Hym]>toms  hail  dis- 
appearwl  by  January  2*ith.  The  normal  <'<inditi'>n  returned  again 
very  nipidly. 

Seattoi-ed  through  the  city  I  saw  four  other  cases  very  similar  to 
this  one,  the  *mly  ditfereuce  being  the  longer  or  shorter  duration  of 
the  fever.  The  locali/jition  of  the  creiiitjitinn,  tin*  dnlness,  ami  the 
more  or  less  altered  bn^athing  in  circumscribed  areas  tif  the  lungs,  iit 
the  same  time  the  existpn<'e  of  tlie  normal  condition  of  the  brcmchi, 
which  did  not  show  the  slightest  sign  of  a  diseased  mucous  mem- 
brane, give  these  cases  a  fixed  stamp.      It  is,  however,  very  striking 
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to  note  liow  rapidly  tho  varinas  nroan  of  tlio  lunj;  chauge,  Low  tLe 
erei>it;itii)ri  may  iliM3ip]»nir  from  Leiiriu^  ami  tlieu  reappear.  Miiuy 
sucb  midl  wisca  came  under  my  oKsei-vation  iu  the  FriedricL-Willielm 
HoHpitai  iu  Boun. 

111.  F hiul  hppTi  in  the  hospital  on  lUToiuit  of  aiiHmua  autl  gas- 

tral^iii;  t*:^Jiipi*v!itur(:»  uhvays  iiormiL].  Oh  th<*  lirHt  of  Jumiiiry  he  oum- 
plaiufid  iif  L*'ad;u'hp,  pain  iu  the  Itark  ami  t^.vt^s,  re [loattnl  chills,  and 
fpver.  Th*^  l4:^itip*'nitun?  on  IhiH  and  iiie  two  fidlowiu^  days  wils  very 
Hliglitly  elBvatt*d,  Imt  then  fpH  to  norma].  On  the  Gvoniu^  <*f  the  tirst 
day  rrepitatioii  aftpraivil  iu  the  ri^ht  as  well  im  in  the  left  lower  loW'. 
On  Jauuary  %]  tlipre  wan  slight  dniup.ss  ut  Hi*-'  ri^ht  Jtpox,  with  iu- 
creased  lireidhiu^  iiiid  iTt'pitutioii.  On  January  ^kl,  dariuj;  the  time 
i\m  tomp*'ratnn'  wns  normal,  th^  ilului^MH  remained  in  tho  ri^ht  uppor 
lobe;  erepitatiiin  (Unajipeared;  during  the  next  sis  days  the  dulneas 
iu  the  upper  lobe  disajipeared  eutiroiy.  In  both  ro^ions  posteriorly 
the  crepitation  also  entirely'  disappeared  after  two  days,  without 
fnrtbor  ebiin^es. 

Tho  [lationt  who  wa.s  in  the  ndjoiniiij;  botl,  O.  W ,  was  received 

on  Doeenibfr  ^Stli.  His  tenii>erature  upon  admission  was.  niorniujf 
:iS  aiH).4  ).  eveniuK  :i'.'.-">  (HKJ.l  ',  ;ind  then  ^nulually  declined  until 
January  1st,  when  it  beoaine  nnrmal.  Uporuuhaiswion  the  ri;;ht  apex 
showed  (luhiesH  to  the  third  rib,  ^ave  crepitjint  niles  and  l>ront'liial 
breatliin;^'.  All  the  ^^lll(■r  re|j;ioLis  of  the  Uiuv;h  and  lironrhi  were  nor- 
mah  AVliiU-  id  thi*  be^innin^^  there  existed  but  little  exi>ertoration, 
on  I>i-n'niber  -iUtli  it  btt^'aii  and  l)e*-aiiie  extraordinarily  profuse;  the 
Hpntunt  was  always  jiuruleiit,  of  a  liKht  yellow  color,  without  any 
admixture  of  brown  or  rrd.  The  duluess  was  demonstnd»le  in  tlie 
riKhtapcx  nnti!  January  20tii.  so  that  lixamitiatious  for  tnl>en-le  l»acilh 
were  rpjieati'dly  made.  Init  always  with  Mi'pitive  ]-esults.  From  Jan- 
uary 'iOtli,  in  the  cmirsi'  iif  ;i  week,  the  duluess  with  ail  the  otht^r 
sympt'itus  had  eutiidy  disa|ij>eari'd,  ami  the  patient  was  tlischar^eil 
as  tni<'il. 

Tn  :ini>ther  VmmI  of  the  HaTUProoni  lay  J ,  admitted  DeeeinlM^r^-JOth 

on  jiccinnit  oi"  liciidarhe.  i>ain  Iti  ^he  buck,  and  a  j^^era^ral  brnisetl  feel- 
inj^ ;  iitsoiiniia  was  eoiuplained  of.  The  tr^iiperature  nimained  uornial 
until  -]aniiai\  4tli,  thi*n  rose  in  the  morning;  to  J-til  (ll^ti.2'),  and  nu 
tlip  s:uup  ihi\ ,  in  tlie  left  lower  I^Ih',  4-repitation  an<l  dulness  devel- 
o[>pd,  which  lasted  for  about  a  week,  then  (lisappeareil  without  any 
fnieiiinonic  sputum  beiu^^  expectorated  dm  in^;  this  time.  Dnrinjij  the 
aji>  i'i'(i<'  prriotl  the  pulse  did  not  j^o  i>e*lo\v  1(H), 

I  saw  I'ourteeu  sui-h  casi's  in  the  i-]iidemic  of  1HH9  and  181H),  which 
fire  all  t<>  !»•  lookeil  U[ion  as  the  mildest  form  of  the  pueumimiu  under 
(;ui'stion  and  which  T  rniMitioneil  here  particnlarly  l)ecanso  they  de- 
inonstrati^  itmst  eb-arly  tln>  real  disease  be^;inninj^  in  the  alveoli  nr 
their  inuni'iliate  m-j^hiiorhood  without  any  brouchitic  complication. 
I  also  saw  tlie  sfitue  iliseuse  iu  the  intiuenza  epidemic  of  18^3  aud 
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In  the  Burgical  division  of  the  Friedricli'Wil]ielin  luBtitiite  there 
lay  in  January,  18SW.  a  ]tatieut  who,  tlunnj^  the  time  otbi>r  cases  of 
inflnenwi  came  to  tlie  hiwpital,  wa8  infected  there.  On  the  21.st  of 
January,  1HV)4,  he  Huddenly  hecaine  very  hoarse,  cou(<hed  fieverply, 
and  com|>laiued  i>f  lieaihiche  aud  |iaia  in  the  left  bide,  espectially  in 
tlio  left  iufr;ichtvii:nl!ir  ri-gi^ai.  Here  the  iforL-tiwsii.m  note  was  sli^^htly 
dimiuiHhed,  llu'  expiration  w;us  jtrolnnj-^oil^  and  hrom'hoplioiiy  was 
present.  Twtt  ilayH  hiU^r  sibilant  hrejit[iin>;  ami  nilpH  were  he;ird  and 
at  tlie  KjiniB  time  there  jipi>eared  quite  an  anionnt  (if  purulent  expee- 
toration.  I'puu  niicroHcttpical  exatuiuatinn  this  was  ween  to  Hwjinn 
with  iufineuza  biu-ilH.  On  tlit^  fiftii  (hiy  after  tlin  acute  onset,  how- 
ever, only  a  few  iutlueuxa  hiicilli  couhl  1j<*  found  in  tlie  expectoi'iLtiori, 
and  no  other  bacteria  were  preHcnt.  All  of  tlii>  Hviiiftiorns  rapidly 
diniiuished,  c<Hii;h  and  ex|»ectoration  noon  became  very  slij^lit.  The 
Hputum  was  sH^^ht  in  amount,  but  remuined  of  a  purulent  cliunu'ter, 
and  tJiree  weeks  after  the  liej^inniu^j  of  tliejwute  inHuenza  im  influenza 
b«u-illi  could  be  demunstrated  either  in  thn  Kpeciiuea  or  in  the  culture. 

V.  D.  H— — ,  ftduiitU^d  on  December  IfUh,  1HH9,  wjis  taken  ill 
diirinj^  tlie  ni^ht  of  the  Itth  with  nausea  and  murki'd  weakness. 
Towards  throe  oV-lin-k  in  tliemorninK  he  had  rej>e;ite<l  chills,  and  tliese 
alternated  with  intervals  of  sweatinK  during  the  followi..j;  day.  Tho 
headache  and  pain  in  the  iiark  became  very  inarkcil.  (Jn  admission 
the  temiierature  was,  moruiu^^  I-tO.7  (11)8.4),  (^viuiinj^  31l.r>'  (1(K>.1  ). 
The  nest  clay  the  temperaiuro  fell  to  normal  without  marked  sweat- 
in^X-  I'pnn  admission  there  were  sofuewhat  increase<l  In-eath  sounds 
in  tho  lower  jtart  of  the  left  Inn^^  jjosteriorly,  Imt  tlu^  remainder 
of  the  lun^;  Jip]>eared  normal.  On  the  nitu-nin^  of  tin-  ITtli,  after  tlie 
fall  of  the  temperatun*,  there  apjieareil  unde]-  the  un^lc  of  the  left 
Hcapula  sli^'ht  didness  over  an  area  the  size  of  the  palm  of  a 
haml.  with  blowing  respiration  without  any  crejiitatioit.  This  area 
remaincil  until  the  followinj^  evening.  At  tho  same  tinu-  tliere  were 
f^eat  restlessness  and  cou^h  without  expectorati«m.  Followint;  a 
very  reatless  ui^ht,  thn  patient  complained  of  sevfTo  headache  m\ 
the  moruing  of  the  IHth.  The  expectoration  consisti^d  of  n  tena- 
ciouH  mucus  at  times  of  a  brownish  color.  On  tlu^  ri^^ht  siile  the  per- 
cnnsion  sound  was  normal  ni>  to  two  tinkers'  breadth  fnnn  the  bi>r- 
der  of  the  liver,  where  a  distinct  tympanitic  zone  e\iHt<'il.  ( >ri  the 
leftside  the  tyujpanitic  note  of  thestomacli  was  heard  as  far  uj)  as  the 
tifth  rib,  in  the  anterior  axillary  line,  amlal)i>ve  tin's  rej^ion  dubiess 
existed  whieli  increased  postiM-ioHy.  Pectoral  fremitus  was  dimin- 
ished in  this  region.  Posteri(n*ly  there  was  a  clear  note  as  far  as  the 
sixth  rib,  frr)ni  there  downward  duhiess  with  a  tym]5anitic  character 
and  distinct  cracked-jiot  scnind.  Tlierw  was  alsf»  sh^'ht  dulness  over 
the  corresponding  re^jion  of  tLe  ri^ht  side.  The  breath  st>unds  were 
n<»mnd  ttver  the  u[)per  jmrtion  of  the  left  lun^'  posteriorly,  but  from 
the  liftli  rib  downwards  (hey  were  loudly  broni-hinl,  without,  hi>wcver. 
nny  cn>pitatiou,  even  at  the  ed^'e  of  the  area  of  duhiess.  Pectoral 
fremitus  was  iucrensed  over  thin  re;^ion;  be>  ond  (his  tlu^  iH-rcussion 
j»ave  notlnnji  abuonnal.  On  IK^cendier  tilst  tiie  mornin}^  tempi  rature 
was  39"  (10*2.2^),  pulse  HO.  i-venin^,'  :\S  (1(HI.4  ).  The  entire  left 
luwer  lobe  gave  dultieas  and  cropitutiou.     Duriuj^^  the  night  a  ijuiet 
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sleej)  set  in,  and  ou  Deceralier  22d  the  temperature  wa«  normal  and  ho 
remained.  The  resohitiou  of  th4>  piieumtmic  process  iti  the  lower  \o\ie 
took  pljioe  complet^'ly  in  Hix  dav8.  Slight  duhiess  rf)uhl  Ih^  elicitwl 
on  the  right  side  posteriorly  for  four  days  more  and  then  tlisajiiieiireil 
without  crepitation.  Ou  January  6th  the  patient  waa  discharged  as 
cured, 

Tliis  rase  was  <nie  of  (■onsoliilation  of  the  left  lower  lobe,  Bubse- 
<iuent  to  a  jmeumonia  in  the  upper  lobe.  Even  before  this  there  were 
fliangps  at  th*>  ba,HO  of  the  upjhpr  lobe  and  the  correspondiu(^  region 
on  the  rif^ht  siile,  and  apparently  later  in  the  centre  of  the  right  lolie. 
In  8pito  of  the  fact  that  these  areas  had  previously  established  them- 
HelveH,  the  othirs  develojifil  mont  fully  and  lUffiwely  in  the  left  lower 
lobe.  This  i^imnniouiti  jirorp.ss,  which  had  led  also  to  general  infw- 
tiou  as  shown  liy  enlarj^ement  of  the  liver,  diarrhcea,  and  excessive 
meteorism,  liusted  ei^ht  days  Itpfort'  tlie  derline  of  teini>eratnre  ap- 
peared. The  retrogresrtion  to  tlie  normal  did  not  take  place  by  nieanfl 
of  nu  outsj^oken  crisis,  in  that  the  critical  symptoms  were  unaccom- 
panied l»y  sweating,  but  by  lysis  in  which  the  decline,  though  rapid, 
takes  [jlHre  interuiittin^ly. 

B ,  a  man  i\H  velars  of  a^<e,  who  two  years  previously  liad  a 

croupous  pneiuiiouiji  of  iliH  left  lower  loin*,  showed  the  symptoms  of 
inHuonx;i  i>n.bi]iuarv  4th.  I'luler  repeated  chills  and  ]>erspiratiou  the 
It'iiipKratMii'  mse  to  Hlt..1  llOrt.l  )  in  the  evening.  The  pulse  became 
rvriiarkalily  snft  imd  reached  VHK  Tlie  next  nioruiiij:  the  temperature 
was  in  (KM  1;  tliere  was  4-iiiiHiderul'le  siiortnoss  of  l>rcath,  the  puLse 
w;is  I'ill.  respiralinti  'Mu  The  exurtiiuatittu  showed,  on  the  ri^ht  side, 
niiterindy  ahi»ve  the  liver,  an  area  the  si/e  of  the  jialm  with  crepita- 
tion, witimnt  distinct  duluess.  The  teMi]K'ratiire  remained  4()'  C.  in 
the  evening',  jind  eontinued  fur  three  days  Jjotwccn  40'  and  40.''' ' 
(104'  and  Ii'4.1*  K  During  tliis  time  the  jtneumonic  area  extended 
posteriorly  sn  that  a  ]urj;('  part  t4  the  rij^ht  lower  h)l>e  was  implicate<l, 
but  to  the  rij^lit  of  the  verteltral  etilnmn  a  strij)  of  three  fingers'  width 
t^MVe  eniji])]cte  resoiiiiiire.  Tin*  d_\s|Hnea  eiiiiti lined  just  JLS  in  the  l.ve- 
Kiiiuiiit,'.  (ireat  resllessiieHs,  insomnia,  and  a  feeiinj^  of  apprehension 
disliirlied  the  ]»atieiit,  and  wliile  tlie  iiitiHration  advaneed  p<»8teriorly, 
the  didiiess  over  tJiis  entire  area  became  more  intense.  There  was  un 
iiKTease  (if  the  pectoral  freniitns.  Tlit>  crepiOition  tlisH]i]>pared  f«>nr 
da\s  after  the  extensinn  <»f  the  dnlnesw;  the  breathing  reinaineii 
diiniiiislii;<l  ])osteriorly,  but  was  not  di.stiuctly  bronehial,  while 
anteriorly  over  the  region  fii-st  attacked  it  assumed  a  blowing  char- 
acter. The  imiwe  l^'came  c(»ustjintlv  worse,  the  ahd<*mf*n  was  tym- 
panitir.  the  liver  wan  painful  to  pulpatii'U  and  swollen  through  con- 
gestion. The  urine  w;ih  scanty  and  contained  ;i  traee  fif  albumin  and 
an  abuijihrnt  sediment.  The  s[>utnm  remained-  as  from  tlie  l>egiu- 
ning--i>f  a  tenaciuus  and  nmcfais  charaeler  without  showing  any  dis- 
tiurt  mloratinu.  On  the  .seveuth  ilay  ti'aclieul  rales  set  in,  followed 
by  bilalfial  pulmouaiy  aM.lema,  and  death  occurred  iu  colla])se. 
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Tlie  oases  described  above  will  serve  as  examples  <>i  tlie  fart  timt 
iaflueu/a  pneumonia  does  not  lead  rapidly  to  tlio  dfvel<)pinput  of 
considerable  areas  at  the  originally  affet'ted  rej^ioun,  witlmut  asHuni- 
ing  very  clearly  the  character  of  a  wanderiug  iinenninuia.  lu  th^ 
followinK  cases  this  wandering  type  of  pneumonia  was  very  wtrikiug. 

V ,  a  tra<leBman  28  years  of  age,  has  l>eeii  feeling  unwell  since 

DecemVier  Slnt;  he  complains  of  vertig(»»  sleeplessneHK,  Avitliont,  hmv- 
ever,  any  particular  pain.  Tliere  were  nuniprnuH  rliillrt  with  sweat- 
ing, and  the  raan  took  to  hiR  bt^d  nu  January  *2d.  For  rij^lit  days 
Viefore  he  went  to  l>pd  tlip  patient  was;  hoarse,  but  liad  no  cnugli. 
The  disease  did  n(ft  lif*gin  with  an  actual  chill,  hut  a  rt'Htlessness 
during  tlie  night  of  January  1st  to  2d  railed  tlin  attention  of  the 
patient  to  the  fact  tJiathe  was  rt-ally  more  ill  than  he  at  Hrst  thought. 
Under  the  d«veIoy>ni*^iit  nf  these  gradually  advancing  syniptoiiiH  a 
pneumonia  of  the  right  hiwer  h>b*%  in  the  nmst  de])endejit  poriinn  of 
the  same,  was  developful,  Tim  teniijei-ature  ningi'd  from  i\>^  d(K>.4  ) 
to  39.3''  (UI2.7').  On  January  4tii  thiM'ntiin  right  lomr  Inhowan 
shown  U*  bo  diseased,  but  iu  a  very  peculiar  manuor.  First  of  all  the 
duJness  (»vcr  the  entire  extent  of  the  lower  h»bc  was  very  slight ;  over 
certain  regions,  namely,  where  the  crepitation  first  a]>p*'jired,  fiiiiit 
bronchial  breathing  could  be  hoard.  Arr»und  those  areas  whi^rn  tin- 
dnlnesH  was  in  rpality  still  more  distinct,  no  brfathiug  could  be 
heard,  and  at  the  border  of  the  eiitirp  procpss,  anteriorly  and 
superiorly  as  wpII  jw  lat»*rally,  cr^'pitation  was  hcanl.  TIib  v*»gioiis 
in  which  nnp  day  there  wjls  crepitation,  tht^  following  day  \vrn»  dull 
on  percussion  without  rrp[iitatioii.  Hrn' and  tlicnO>irn.n'liinl  brfiith- 
ing  could  bo  heard;  in  other  phu'es  I  >n'n  tiling  uas  absent.  1  hiring  Hip 
next  tlnvt-  d;iys  tho  pr<K*ess  advanctil  faHln-r  in  tlif^  uppi'r  lolw  iiiid 
extended  as  far  as  the  spine  of  the  scapula,  whereas  the  apex  r*'- 
maiued  free.  K<*thiug  was  noticed  in  tin?  right  a^tex  anteriorly  ,  but 
from  the  third  to  the  Hfth  rib  there  developed  on  January  lOtli  a 
new  area,  which  in  the  coarse  of  tJiree  days  reached  proportions  as 
great  as  the  lesion  which  ]ireviously  had  attacked  ilie  Inwr  lobe. 
During  this  time  the  temi>erature  did  not  ext-eed  '.]\).h'  (KKi.l  );  the 
pulse,  howeverj  became  smaller  ami  never  fell  below  l'2(t.  The  liver 
was  swfillen  and  |>aiuful,  the  splenic  diibn'ss  was  inereased,  and  the 
sjileen  wjw  iialjiable  at  the  free  border  of  the  ribs.  On  the  eleventh 
day  of  the  disease,  a  new  area  develoju'ii  at  the  border  of  llie  left 
lower  lolw  posteriorly,  and  while  the  previou^lv  riieii(ifnied  an-ns  of 
the  right  side  did  not  grow  any  larger,  those  of  ihe  left  side  extended 
farthpr  upwards  so  that  in  the  course  ni  tive  da\  s  jirartically  tlie  entire 
left  lower  lol>e  was  involved  in  the  ]>rfM'ess.  The  signs  here  \vi»re  the 
sarue  as  on  the  right  side;  the  dulness  was  not  very  marked,  bron- 
chial breathing  could  l)e  heard  only  here  and  there,  and  [iicloral 
freinitus  was  not  increased.  At  tlie  edge  of  the  iiitlaniuiation  erepi- 
tatioii  rould  always  be  heard  over  certain  regions.  While  these 
various  pneumonic  areas  extended  at-eording  to  tlu^  ty]u^  ttf  vandering 
pueuuionia,  the  strength  of  the  jiatient  materially  decreased,  so  tlijit 
the  heart's  action  wjis  suMtained  only  by  means  r»f  large  anionnts  of 
alcoholic  stimulants.     The  fevtr  lasted  until  January  20th,  at  which 
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limn  tlie  pneumonic  arejw  were  r«*al>«cirlw^il,  without  any  diHtinrt 
rrepitatiou  or  other  Hif^nn of  reHolutiun.  DujIuk  tliis  time  the Hputuiu 
WHH  fur  leetH  ju  aiuoiuil  than  during  tli6  tlovulopmeut  of  tbo  nnvu«.  At 
tluit  time  it  wiih  tt'iiacioii^,  uli^litly  browu,  nt  timcH  of  u  R»8e  or  raw- 
meat  color.  The  patient  remaintHl  in  bed  until  Fobnniry  IhI.  I>ur- 
iu>(  the  iM^riod  of  fover  he  wuh  freipieutly  doliriouH,  bni  ho  that  he 
always  knew  tlie  dis<*iiH4Hl  condition  of  his  nifntal  ntjite  and  hitiT  hml 
H  very  clear  recoHrrtion  of  the  im-idonts  dining  liis  dinoas*^.  After 
this  a  very  Ki>eedy  conv«lost*euce  f*ilIowed,  ho  that  by  the  end  of  Feb- 
ruary the  patient  was  aide  to  return  to  Iiim  buftine^M. 

lu  the  following  cane  the  ])QeamoniA  developed  very  rapidly. 

K ,  alc<dn)lir,  5.S  j-ears  of  a^je,  eomplninpil  on  Wedneaday  of 

lufluenxaHymptoniH,  ninrketl  headache,  paiuHinthe  HiuIm,  und  nausea; 
ou  thirtAo-counthe  remained  in  Ijed  ThupHday  and  Fndjty»arotio  aKain 
on  Satunbiy  without,  how<»ver,  leaving  tlie  room.  On  SatunUv 
morning  he  felt  Hioker  than  on  the  jireviouH  day.  Without  any  chill, 
the  temperature  on  Humlay  morning  roHe  to  4<)'  (1<)4'K  i)ul86  120, 
rf^Hpiratiou  Hit.  Examiuution  Hhowed  tlireo  Himdl  areas  of  couhoH- 
datiou,  two  in  the  right  low(<r  lo1>e,  and  one  in  thu  left  up|>er  loUi  at 
its  btiso.  From  tliew*  three  rfgionn  tln^ro  dtn'«'lc>|K.*d  by  »Suuday 
morning  a  I'omplote  consolidation  of  the  riglit  louvr  lolie  and  a  liottlo- 
liko  intilt ration  of  the  left  njiin^r  lob*«  postoriorly  :  l)ut  in  the  same  n:- 
gii»n  autiiriorly  only  a  weak  tyinpauitio  change  of  the  percuanion  note 
could  l»e  demouHtrated.  The  morning  teHJi>erature  ou  Monday  was 
3y.5'  (103.1  ),  pulwe  120,  i-ejipiratitm  Hit;  Iheiti  whh  brown  pneuxnouic 
Hputum,  very  temwioas,  In^nMinil  th*»re  mix*>d  with  fntih  bItMxI.  Until 
Monday  eveniug  the  pneumonic  arcan  remained  unchangeil,  whereas 
the  temiM^raturo  went  up  to  4i).r/'  (104.0  ).  th«  jmlse  reached  14<^,  he- 
came  vory  woak  atid  eiiwily  conipn»Hsiblo.  louring  thifl  day  markeil 
fligUH  of  menttil  diNturliance  ap|»eai'cd.  <E<lematouH  riilea  could  Im 
heard  at  thr  Intrder  of  the  hiiig  ami  upon  both  Kiibw.  The  pulao  could 
no  longer  bo  counted,  the  rostloHsneHH  increaHod.  there  wan  a  markoil 
cyan<»HiM  of  the  Uus*,  anil  the  livrr  wns  painful  on  j»aljiatif>u.  A  batli 
at  ]H  (!,  (64.4'  F. ►  waH  ordered,  the  patient  remaining  there  tifteen 
minntea.  By  this  nieann  the  renpirations,  which  previounly  were  48, 
were  brought  down  to  Hfi.  One-half  hour  after  the  bath  there  were 
no  phyHical  signs  of  indmonary  a»dema,  but  the  pulse  remained  over 
140  mul  waH  of  ii  K(»ft.  wretched  character.  Within  one  hour  after 
the  bath  the  former  state  of  marked  irritability  wjis  reached  and  tho 
pulse  became  just  as  bad  aa  l>efore.  Death  followed  five  hours  later, 
After  tracheal  nile**,  pulmonary  (pdema.  and  complete  sopor  had 
devplojrf^d. 

From  a  study  of  the  symptoma  in  the  cases  above  cited  it  must  be 
admitted  that  the  first  changes  may  at  times  occur  in  tlie  lung  tissue 
iUelf,  witlnuit  a  previous  affection  of  the  nose  or  larioi.  Even 
though  these  cases  are  itir  less  fre<pient  tlniu  those  in  which  the 
bronchi  are  affected  before  tho  lung,  I  have  nevertheleas  insisted 
upon  the  fact  of  their  occurrence  and  have  supported  my  aasertion 
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by  strong  i>roofs,  I  give  a  ]>romiiient  placro  to  the  eircuiuHtance 
that  the  first  creijitation  is  extraordiDnrily  fine  in  rharacter,  such 
as  it  is  wont  to  lie  at  the  beginning  of  a  fibrinous  pneumoiiia  or 
of  thoso  forms  of  streiit<x'occus  pneimionia  which  run  their  t'onrse  in 
the  tiHBiie  of  tho  hiiig  witliout  i^artieipation  of  the  bruuchi.  Another 
evidence  in  supjiort  of  my  contention  ia  that  in  such  cases  no  H|nitnm 
appears  at  the  beginning,  ami  only  when  resohition  is  commencing  do 
•we  find  purulent  expectoration;  or  again,  it  may  hajipeu  that  resolu- 
tion is  completed  witliout  any  expectoration  or  tlie  ajtp^arauce  of 
bronchitic  rdles. 

Such  changes  in  tho  lungs  also  appear  in  cases  of  induonza  in 
which  from  the  l*eginning  nervous  or  gastric  symptoms  have  existed, 
ami  in  whicii  as  a  rule  Ijronchitis  Las  not  developed.  Such  have  l^eeu 
seen  not  only  by  rae  but  by  otliera.  Thus,  for  exaraj>le,  Leichtensteru 
writes  tliut  numerous  iurtuenza  jjatients  took  sick  witli  piicuniouia  in 
whom  no  brtmchitia  of  any  account  existed,  and  ho  particularly  shit^s 
it  as  his  opinion  that  the  bronchitis  need  not  lie  a  forerunner  of  the 
croupous  pneumonia  which  bo  frcrjucntly  conijdicafcs  intlncnza.  He 
esjjecially  emithaaizes  the  fact  that  each  divisi<in  of  tlie  rcH[iiratory 
apparatus  may  be  primarily  diseased,  withrmt  other  ]»art8  lieing  im- 
plicated in  the  process,  Fre(|nently  lie  sayn:  '*  There  is  an  isolated 
uiiHoplmryugeal  catarrh.  However,  wi5  have  also  observed  cases  in 
which  the  hirvnx  aloup  was  more  or  less  severely  diseased.  The 
cases  in  which — cither  alone  tjr  prcenuneutly  — thf  irac-lica  and  i>rin- 
cipal  bronchi  were  attacked,  presented  now  niid  then  cimvulsive 
attacks  of  congh  analogous  to  those  of  pertusHis,  with  loud  bellowing 
parttxysras,  which  snnietijnes  resembled  Huffocntive  fits,  tlowever, 
the  bnmchi,  broncliioles,  and  alveoli  may  nlsit  bo  prini;irily  diseased 
without  catJirrhal  Hymi>toms  on  the  jiart  (\i  regions  higher  nj)  in  the 
respiratory  tract.  There  exists  in  pfirtirnlar  also  a  xt^ry  acute  pri- 
mary influenza  pneumonia,  that  is  to  say,  an  intluen/u  \vhich  at  once 
sets  in  with  the  symptoms  of  i)neumonia." 

This  clinical  ol>ser>'ation  is  also  distinctly  empliasizerl  in  Drasclie's 
work  on  influenza,  nioro  Dnische  says:  "Eventlmngh  in  tlie  ma- 
jority of  CJiaes  of  iutlneu/ji  pneumonia  the  bronchitic  affectitm  pre- 
n^fifi,  and  fr^tm  here  tlie  inf1;imniatory  prm-ess  ailvanres  to  the  lung 
tissue,  still  dinifal  oltservatinn  slmwH  that  that  fnrni  may  lie  de- 
velojxKl  without  any  sign  of  brrmchifcis  as  a  direct  result  of  infection." 
Yet  it  cannot  I )e  denied  that  in  the  presence  of  this  kind  of  clinical 
svmptoms  the  possibility  of  a  prinuirv  participation  of  (hi-  bronchial 
miirnus  membrane  always  exists.  Firstly,  it  is  possible  that  a  tlry 
iuflfinnnation  of  tlie  mncous  nicnibranc  w;is  present  in  the  lironchi, 
wliioli  did  not  declare  itself  i*ither  through  secretion  or  briutchitic 
Vol.  XV. -10 
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nUes;  secondly,  it  also  bapitens  that  marked  obauges  deve1oj>  iu  the 
lin)ni'lii,  tbat  in  fact  extensive  itunilent  necretion  occurn  there  withcmt 
producing  anr  Hyriij)t<»mH  diiring  life.  Apn)[H)a  uf  thtH  1  will  xueu- 
tion  a  ctxae  dencrilM^^d  hy  Beck.  A  i>Atient  wlio  Buffered  from  HAnv>ina 
of  the  inferior  luaxillu  wjih  Huddeiily  luid  without  apparent  eause  at- 
tacked with  higli  fever  wliirh  ciiuHe*!  hiw  death  iu  a  few  dnyn.  At  the 
autopsy  there  was  found  a  modium-eiztHl  Vironcliun  tilleil  with  a  maas 
of  yellowish,  creamy  pus,  which  upon  niirri»sco|)ical  I'xannnatiou  wjia 
found  to  cuu^int  of  a  pure  culture  ul  iutlucn/a  l>acilli.  Adniitte<l  then 
that  after  Huch  couHidf^rationH  the  firnt  Heat  of  diHejwe  huH  itn  l<Hraliou 
in  the  bronclii  mort)  froquoutly  than  the  clinical  exaniiuatitui  fthows, 
there  Htill  remain  caneH  iu  which  na  a  iiiatt4*r  of  fact  the  Immchi 
rpmaiu  free.  My  fonupr  commtinicatioiw  and  the  oliHervatinuH  of 
Rihhert  at  the  time  of  the  great  iiiHucnza  epidemic  have*  MHtahliHlu'd 
the  fact  that  si>ei*ial  chaugen  iu  the  br<mcliial  mucoUM  membraue  are 
found  ahuiMt  abHolutely.  Rihl>ert  deMi}^nates  an  common  to  idl  caHen 
A  redri.*HM  of  varyinji  inteuHity  iu  the  mucous  mend>rane  of  the  hiri^er 
broucid,  the  trachea,  ami  iu  many  cimch  also  the  larynx.  However, 
he  also  hhvh  explicitly :  **This  infection  was  very  slight  in  one  case, 
which  alrto  differed  Homewhat  fri)m*  the  othern  in  that  a  whitisli 
mucous  froth  coveroil  the  mucous  merahraiie,  which  as  a  rule  was  cov- 
ered rather  with  a  tenacious  fc^ray  or  yellowish-Kroen  rauctw." 

If  I  cond»itie  theae  (ihsrrvations  with  what  I  have  fre<iueutly  se«'n 
in  micnwcopieal  jtreparationH,  namely,  th.Ht  the  fineni  bronchi  in  the 
centre  <if  the  cellular  inliltratiHl  luny  tisHue  may  remain  entirely  fre<!, 
theu  this  serveH  to  corrolxirate  my  j>i'evioiiH  ntati'^nieut  that  the  lisuue 
of  the  \nn\i  may,  oh  a  reault  of  the  intluenza  infection,  jMiHH  through 
primary  inflammatory  cellular  changen  whithout  inter|>o6ition  of  a 
bronchial  Huppuratiim.  The  reason  why  I  lao>*  ]»ftrticular  stress  ui>on 
this  condition  is  that,  if  we  ex|iect  only  the  brfmchopneum<uiia  in 
influen/Ji,  then  these  primary  cellular  inttammations  of  the  lungs  will 
be  overlookiMl  in  their  lieginning.  I  have  aguiu  and  Jigain  convinced 
myself  that  slight  areas  of  cousoUdati<m,  which  l)etra>  themselves  by- 
crepitation,  occur  in  one  or  another  part  of  the  lung  with  extraordinary 
ire(|ueucy,  but  they  may  1^  xery  easily  ovorlooketl  u[R>n  sujierficial 
examiwdion.  From  this,  however,  there  develojjs  often  iu  a  remark- 
ably short  time  a  diffuse  pneumonia,  which  could  jierhajM  have  l)eeu 
prevented  had  the  dauger  Ijeen  recogniKwl  in  time.  Wt*  very  fnv 
(pieutly  hear  the  statement  made  that  "an  inflammation  of  the  lungs 
develofied  after  influenza,"  and  also  the  C4>mmon  olwervation  that 
*the  convalescent  jtatlent  wjis  taken  ill  with  asever»5  protractetl  pneu- 
monia," and  I  am  very  certain  that  the  trouble  might  often  have  l»eeu 
avoided  had  those  small  pnenroonic  areAs  l>een  recognized.      The 
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rIaIoiiipuIs  of  L^'iflitt^iistHni  iMH'tifulttrly  Mn]>i>ort  my  idpn;  liw  hhvs: 
"  WliereaH  all  iUo  H\m\)ttntiH  {ieu\\teviiturt*y  tnchyinufii,  tac'liyc*iirilin, 
etc.)  sbuweil  tLe  niwet  of  im  intiueuwi  pueunionia,  nt  timen  it  was 
impuBsible  fur  luauy  days  to  ilBiuoiiMtnitft  the  seat  of  llm  inHiiinma- 
tory  area.  Far  iu(»re  fre<|ueiitly,  however,  it  wan  ]«iHHibU),  uftor 
examiuatious  which  were  iiuilertakeu  daily  and  whii-h  uecessitated  a 
),;reat  exjMemliture  of  time,  to  find  hi're  and  thert*,  geiitrally  lulater- 
ally»  herp  in  the  low+^r,  th^r^  in  tlift  upper  1*>Im^,  in  thp  axilhiry  Hue, 
the  lin^oila,  or  i>articulaily  often  at  the  lower  od^e  of  tlio  shcnilder 
blade,  an  area  varying  iu  ai/e  from  a  silver  dollar  t^i  the  ]>a]]ii  4)f 
the  hand,  wiiirh,  marked  by  a  relativii  iluluess,  ]H'erteutf'd  Jinniercnis 
fine  cropitntious,  bronchial  breathing,  and  bronchnphrmy.  Id  the 
very  numer<*UM  exatuiiialionH  of  the  thorax  dnriiij^  tlie  i]iHiien/.a 
peritKl.  I  have  learned  partieuhirly  to  re^;ard  ltrfnirlini>hi'ny  us  a  nioHt 
valuable  symjitoiQ  which  oft*'ii  h('li)ed  me  locate  very  distiuelly  the 
Hmall  iutiltrat+'d  area  no  lar^;er  than  a  dollar."  This  brom-hophony, 
iiisistei:]  upon  by  Leichtensieni,  can  be  rectmimendefl  nn  a  iimst  excel- 
lent aid  iu  the  diagnoHis  of  indistinct  jmrnary  are^s  of  couiinlidatinu 
iu  the  luugs. 

Murti  InJ'vviumH  of  ihe  Linttjs. 

Our  knowledt^n  of  the  strejjtoeoccus  infection  iinw  explains  how 
these  bacteria  (jccur  mixed  with  the  iullueuza  bacilli,  and  hnw  the 
inclination  of  the  stre|)tofocci  to  hucIi  cooperation  leads  t<>  ejiideniic 
mixed   infection.       Iu  a  similar  manner,   the  influenza   bacilli   Hnd 
theiuHelvea  inclined  to  assofiatiun  witli  the  diphtcnccuM  cif  L'raenkel. 
This    I>ein(:;   accepted,    then    the   varioUH    "  fouHequent    diMeaHes"    of 
ini!ueu/Ji  can  bt^  understood,  ami  particularly  can  the  varinUH  differ- 
ences of  ojiinion  u]>ou  the  <x'currence  of  the  different  forniH  of  pneu- 
monia in  iutiuen/H  Ite  jnd^^ed  on  this  bartin.     Not  imly,  Imwrver,  lias 
this  point  br-*'ii  wettled  ljy  tJie  results  of  bacteri(plf)^ical  iuvestigatiou, 
faut  it  can  also  be  deimuistrated  by  clinical  exp«Mience. 

In  1H37  A'i^da  of  Paris  statt^d  that  since  the  be^inninK  of  January, 

liefore  the  invasion  of  j;ri[tpe  of  that  year,  pneumonia  seemed  to  ttccur 

far  more  fre<|ueutly  than  in  the  previous  wint^Ts,  and  tlic  coui"se  of 

the  inflammation  (ju  the  wliole  was  out  of  the  ordinary  nnd  atypical. 

I*ie<lagnel  also  makes  the  same  remarl*,  namely,  tliat  the  ]jni^nmniiia 

nf  that  winter  no  lon^^er  had  its  ordinary  inllainnialory  character  but 

ftUowed  a  mixture  of  pnlnifmarv  rjitnrrli,  i>neumuni»,  and  jileii  rills.      At 

that  time,  at  tJie  heij;ht  of  the  epitlcniic,  the  jmeuuKinic  diseases  were 

•o  mixed  with  ^^ripjie  that  autliors  ^^rou]icil  tlic  tw<>,  re^ardiu^  |>ueu- 

tronia  eithi-r.  us  did  Nonat.  Vit;la.  and  Petri'ipiin.  as  a  cumiilicatidn 

ol  Kriptw  or,  as  did  Landau,  Fiorry,  and  Clourand,  as  the  tfrdinary 
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locnli/atioti  of  tbe  diseiute.  lu  h  letter  to  tko  Paris  Aeademy  of 
Meilii'iiift  Piorry  depicted  tbe  rliaracter  of  the  pueuuiouia  on  the 
ttutliority  of  Men^trier,  as  follows:  "The  pDenmoniu  <»f  tluit  iiim^ 
diifered  essentially  from  the  ordinary  form;  it  followed  hronchitia  or 
bronchorrlKva,  This  form  origiiuite<l  from  the  hnmchi.  ItH  Iw^j^jin- 
ninK  WW  slow  and  gradual."  As  for  the  anatomical  condition,  Piorry 
states  that  in  aiUlition  to  the  genuine  puoumonio  ehonKes  there 
exinted  olwtmction  of  numeroiw  bronchi  with  mucus,  which  wa« 
either  clear  and  frothy  or  tliick  and  o|>ai|ne.  From  this  description 
the  bixinchopneumonia  of  oar  recent  inlluen/A  epidemic  can  be 
readily  recognized.  Contrary  to  this.  Lundini  8t«t«^s  that  the  pre- 
existence  of  a  lirouchitiH  was  not  ctinstatit  iu  the  majority  of  ciist*H. 
It  was  absent  iu  nine  of  his  cases.  He  esiM^^'ially  notes  the  fret^nent 
aljsenc*"  of  the  pleuritic  pains  and  of  the  cliarai*t*^ristic  nilcs,  the 
pr(»HtrHtion  of  strength,  the  weakness  of  the  pulse,  and  the  iut«*nse 
dyspncea  r>ut  of  all  [iroportion  to  tbe  eiteut  of  the  inHammation,  and 
he  considers  tho  pneumonia  not  a  complication  but  an  essential  maui- 
fecttatiou  of  the  disetUM^. 

Nonnt  has  written  a  work  in  which  he  admits  a  great  diversity  in 
the  puounioiiijis  of  influenza.  He  distinguiHhe.s  a  grou])  with  si'vere 
general  svniptoniH  iMit  of  proiK)rtion  to  the  local  lesion,  which  he  sn \  s 
is  the  same  as  the  **  malignant"  pneumonia  of  the  earlier  authont  and 
the  **  infectious"  jmeuni<mia  of  modern  writers.  In  addition  to  this 
there  is  alwuvs  a  certain  numl>er  of  cases  of  pneuninniJi  of  the  same 
cliaractcr  as  those  encountered  at  auy  otlier  time.  Of  the  latter  be 
re|Mirts  ten  coses  with  ten  re<'overies,  of  the  former  nineteen  and  only 
seven  recoveries.  With  reHi)e<'t  to  tlie  jtsthiilogical  prv>cess  he  finit 
descrilies  a  form  in  which  pseu<lomembnuies  exist  in  the  bmnrhi 
leading  to  the  hepatized  lobe,  and  he  couHiders  this  to  be  a  disease 
closely  reHtiinbling  croupous  bronchitis,  and  one  of  the  coiuplicationa 
of  intlucuza.  The  second  group  which  Nonat  describes  concoma 
pneumonias  witii  an  mlynnmic  course;  these  nr%^  the  same  oh  tliA 
first  exci>pt  that  there  are  no  jweudoniendjranes  in  the  bronchi.  Ha 
admits  that  adynamic  jineumonia  occurs  at  other  times,  but  he  C4in- 
tends  that  it  is  fiu*  luore  frefiuent  during  nn  epidemic  of  gnp[>e.  An 
extraordinary  number  of  coses  of  pneumonia  without  any  <»ther  sy  m|>- 
toms  of  grippe  has  l)een  des<'ril>e<l  by  Hourmaiin  as  o<*cnrring  dur- 
ing that  epidemic.  Men<?trier  shows  from  the  study  of  a  series » if  later 
epidemics  tluit  grippe  and  pneumonia  are  two  diseases  which  very 
fretpieutly  cr»exist.  He  paKicnlarly  mentions  the  work  of  Mali*or[« 
(•*  IjA  grip|w  et  ses  epidemit^,"  Rniss<4s,  1S74).  i-hiofly  for  the  reason 
that  this  observer's  deHcrifition  of  the  iteculiar  form  of  grippal  pneu- 
monia correH[>onds  neither  to  the  reports  of  earlier  dates,  nor  to  the 
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cases  which  Mt'netrier  liimself  hml  ncou.  The  de»crii)ti(m  Hp|iparfi  in 
we,  however,  t*>  lit  mu'iinitely  witli  wlint  I  inyself  huvfi  soen  eif  iiitiueti' 
za  pneumonia.  He  describeH  tliree  Hbi^eB  of  tlie  diKejise  ;  c(Hij;oHti(tii, 
spleuizatiou,  iiud  gniy  HofteiiiiiK-  Tho  Heat  of  ibe  dinefiise  in  tlit^  ajii^x 
of  tlie  Intig,  whereaH  the  ordinary  form  of  pueiimnTda  attacliK  far 
more  fre<iuently  the  lower  loljes.  Accordiut;  to  him  the  ^'riiipal  pneu- 
monia is  far  more  severe  and  lualiguaut.  Altliou^li  in  thin  denmp- 
tiou  ftutopsic'Jil  details  are  absent,  they  are  nevprthplesK  jjartly  oom- 
peiiriated  for  by  tlie  (W<*iirate  clinieal  deKcrii)tinn. 

AccortliuK  tt>  Mak'orpH  Ki'ippal  pneuiucmia  is  diNtinj^niishfd  frnui 
ordinary  inHaniination  of  the  lnn^<H  by  tlie  al)Beii(re  tif  pleuritic  pains, 
by  a  much  gn^at^^r  dyspnoea  whidi  is  alto^ptlier  cmt  nf  pyopnrtinn  to 
the  e\teut  of  the  lesitm,  and  by  a  dry  poriodir  oou^h  acc<mjpauied  by 
a  seroranc^ouK,  blocMl-st^iined  expec't*)ratif)n.  Pemissifm  ^ives  only 
relative  dulness  over  tlie  ntfected  rf^j^inn.  Thin  symptom  is  ^(niHtant. 
Malcorjw  did  not  hear  erepitatiou,  but  <*u]y  a  few  tiuid  rulpH  tif  a  suIk 
crepitant  cliarafrter.  Bronchial  breathing  and  bronchophony  were 
entirely  absenl.  The  respiratory  sounds  were  al>sent  as  a  rnln  in  the 
pueuiuouie  areas.  Menetrier  himself  ^^ives  a  very  cntTiplete  desc-rip- 
tion  of  a  large  number  of  cases  of  inrtamniatlon  of  Mie  hin>;  whicli 
he  refers  to  gripjie.  He  divides  tliese  into  twn  t.'ivt:e  ^Toups:  I. 
Grippal  pneumonias  in  whieli  recovery  tikon  pliu-c;  this  is  huIh 
clivided  inUt:  (1)  Forma  which  are  peculiar  on  m-crount  of  their 
entire  develiipment  and  the  anomaly  nf  the  fpver  rurvi*;  C2)  forms 
witli  very  intense  symptoms,  whirli  iiiclndf>  liilinus  pneumonia, 
plenroiiueumouia,  »uid  pneumonia  will)  bnint'hitis.  IT.  Pneu- 
monias with  fatal  results,  wliitdi  are  furtln^r  subdividf^d  into  (1) 
Infections  pneumtmia  runniti>^  a  j-a[iidly  fatal  rovirse;  {'!}  ati-iiJidlio 
pnenmouia;  (3)  bronchopneumonias;  (4)  jmeumfinias  localized  iu 
wattere<l  areas. 

Among  the  diseases  ingmup  II.  nearly  all  lav^tf  tbeerouimus  furin. 
The  work  of  Menetrier  a|i]>ear8  to  mo  a  very  important  nnc.  for  i\w 
reason  that  a  large  numl>er  of  autopsicsi  are  tlifrpin  rccordi^d  <*i  pm-n- 
monias  that  were  regarded  by  the  autltor  as  having  a  close  rt^lation 
ivith  grippe,  and  in  which  the  bacteiiological  examination  showed  the 
constant  i>re8enctt  nf  tha  difilocfHTtis  of  ]tiH*uii)oiiia.     Mi'nt'tritM*  claitiis 
to  huvG  proved  that  we  are  dealing  in  gri|ipi'  with  tlio  onlijiary  form 
of  puenmonia.     Tlie  anatomical  changes  are  lln^  same  as  in  the  pneu- 
monias which  ot^cnr  indejfendputly  of  inlhu-iiza.     Tlio   pncumococci 
{*>and  in  the  sputinn  and  blood  of  tin'  livinu,  as  well  as  in  the  various 
^feoB  of  consolidation,  are  identical  with  the  diplococci  of  ordinary 
pfieozQonia.     If  wf^  analyzo  more  cnn^fully  tlm  casps  which  Mi'nt-trier 
litt  described  as   "grippal  pneumonia  with  faUd  issue/' it  will  l>e 
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evideut  that  tlietie  were  esseutially  other  than  such  afi  we  have  seen  in 
gripim  ftiid  Riich  Ji8  liave  been  dPHoribed,  araonK  othei*8,  by  Grisolle 
aud  Noual.  Tho  fii-st  three  eiwes  of  his  group  began  with  chills. 
Two  otliers,  tleHiguateil  hm  hnmihoimeumouia,  were  eroupouH  pneu- 
monias ill  hings  in  wliich  old  bronchitic  changes  already  existwi. 
The  hixth  fiise  wuh  a  ijueumonia  witli  general  Hyniptoma  of  infection; 
the  seventh  also  was  a  croiipnuH  ]meumonia  which  Ix'longed  to  the 
same  group  aa  case  six,  with  numerous  localizations,  that  is,  metjift- 
tancM  in  the  heart,  etc.  Excluding  then  the  firnt  three  cases  of  iinli- 
narv  i>ueiiiui*uiri»  we  have  here  but  t4»  consider  in  comparison  with 
our  grippal  imeuinouias,  the  two  cases  which  were  designated  as 
brouchitpiienmonias.  According  to  the  anatomical  description  these 
corr*'s[nind  U*  th«  fre<|ueiitly  observed  bronchopneumonia  in  chronic 
brouehitis. 

Among  the  other  cases  of  Meuetrier  there  is  not  one  which  c^n  be 
re^'arded  as  true  grippal  pneuiuijuia.  Tlie  diverse  forms  of  pneu- 
monia in  grippe  are  also  descrilwd  by  Stiubdng  from  the  Munich 
ejiidoniif.  Hf  re^^ard^'d  nmst  of  the  cases  as  bronchopneumonias, 
reen^ui/od  iiilv.v  nutnnroiLs  lobular  areas  had  coalesced  and  the 
lobular  liad  lieeu  thnw  converted  into  a  lobar  pneumonia.  Of  the 
seventeen  cases  of  piieumouia  which  he  descrilies  he  says  that  two 
[lositivt^ly  lielnngiMl  to  the  croiipima  form,  wliereas  most  of  the  others 
were  catarrhal.  It  should  ln>  noted  that  Stiutziug  diaguoaed  a  jmea- 
moiiia  only  whon,  besidt^s  the  bronchitic  syniiitoms,  marked  symy^- 
toms  of  couHolidation  of  the  lnn)^^s  were  demonstrable.  This  limit 
appt^ars  lo  me  to  \m  somewhat  too  tightly  drawn,  for  I  have  ha<l  a 
c;ise  ill  which  a  jnioumoiiin  raii  its  course  with  the  charat-tfristic 
sputum,  and  cudfd  fatally  withnut  it  being  possible  dui'ing  life  in 
dfuiousiratt'  in  what  regiou  nf  the  limg  the  pueumonia— which  had  to 
be  iUTi^ptfd  with  certainty  becaust*  ni  its  sympttims  and  course— coulil 
have  had  its  seat.  On  the  t»th(T  hand,  as  has  been  previously  meu- 
tiitucd,  till'  syruptoniH  iif  cuiisnlidaliou  of  the  lung  are  often  so  sig- 
niticarit  that  wi'  ci'rtainly  reckon  the  nunil>er  of  pneumonian  as  t*xi 
sinall  if  wc  link  upon  that  as  tlio  sole  ]iroof  of  an  existing  jmeumonic 
]>riX'ess. 

Lcvdi'n  also  has  said  that  the  piieumimias   of  intlueuza  are  quite 

jH'L-uliar.      He  ln^lieves   that  various  forms  of  pneumonia  occur,  a 

catarrhal  \^  liich  belongs  to  tlio  iutiaenza  as  such  and  a  croupous  which 

uns  tile  satni'  cour.sc  as  the  ordinary  pneumeniia.     Uuder  that  which 

xnd**n  ilfsijiuates  as  catarrhal  pneumonia  is  to  be  recognized  the 

tUcunmiiiji  which  occurs  in  Hcatt*'rcd  an\is.     Biermer  regards  influeu/ji 

4H  a  collcctivi'  ti-riii  for  a  scries  of  catarrhal  forms  of  disease,  which 

Dccur  uudi*r  a  common  epidemic  intiueuce.     According  to  his  idea, 
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the  mucous  meiubrauft  of  tlio  respiratory  appnratuH  playa  a  very  im- 
portant part  iu  the  Hvinptnnis  of  iiidueuza.  The  dyspnreaj  which 
occurrt  flo  fre<iuently  iu  iuflueuza,  ilopcndn,  accordiuK  t<*  Bienner, 
partly  uikhi  the  crou|KHis  JiHeaaH  of  tlift  reHpirat(try  luiirous  mem- 
brane, partly  upon  complication  with  pneumonia,  or  aJao  with  pre- 
viously existing  diseases  of  the  Iuur-;  and  he  ia  particularly  inclined 
ttj  attribute  the  disproportionate  dysimcea  to  congestion  of  the  luii^s. 
Copland,  in  the  examination  iif  the  various  diseases  which  ajipeur  in 
inJQueuza,  draws  the  limits  of  actual  iutiueu/a  »o  (.-losely  that  he 
reckons  the  bnjucbitic,  the  toutfillar,  au*l  tht^  gjintric  disturbances 
amonfj;  the  com  plications,  so  that  according  to  this  idea  ]iractically 
all  severe  cases  must  be  regarded  as  complicateil.  Bienner  diten  not 
^o  so  far  as  to  exclude  these  diseases  from  the  picture  nf  intinenza, 
but  nevertheless  he  regards  pneumonia  as  a  complication  nf  iiitlnenza. 
So  far  as  the  character  of  the  pneumonia  is  concerned  Biernier  sjus 
that  iu  most  cases  it  is  preceded  by  a  continuatiim  of  tlie  bronchitis 
to  the  lobulejH  of  tlie  lung  and  is  of  n  catarrhal  nature.  '*Crou])ous 
pneumonias  with  fully  developed  hepatization  find  croupous  obstruc- 
tion of  the  bronchi  also  occur  in  Kripjie  imiicntH,  Imt  iire  Ipss  fre- 
quent than  the  cabuThfd  f{)rm."  The  grippe  of  18S7  giive  Lan- 
douzy  occasion  to  differentiate  as  special  forms  liead,  chest,  and 
abdominal  grippe.  We  si^e  that  this  diliViviitiation  ctirrewpouds  to 
the  nervous,  catarrhal,  and  gastric  forms  of  other  antiiors.  To  these 
forms  Ijombard  athled  a  f'jurth  nnder  the  nunm  of  intense  or  violent 
(frippo,  which,  liftwovor,  was  not  cliaractrrizod  by  the  prominence  of 
one  or  tho  other  local  afTection,  but  oidy  by  tlie  iutv-u.sity  of  the  gen- 
eral ftinctioual  disturbances.  ^\"hat  he  calW  cliest  grif»pn  incbides 
influenzal  brouehitis,  together  with  the  intercostal  neuralgias,  lender 
tbe  heading  of  chest  grippe  he  also  includes  two  forms  id  jUK'uimnjia 
which  develop  in  the  course  of  iutlueuza.  The  one  develops  dunng 
the  height  of  the  disease  in  an  iusidious  manner  fr(»m  a  broncliitis 
affecting  th«  upi)er  bronchi,  has  its  seat  in  the  upper  l*ibe  of  the  lung, 
and  is  the  real  gri]ti>al  pneumonia.  Tlie  other  attacks  the  jiatieiits 
suddenly  during  convalescence  from  gnjtiie,  that  is  those  wlio  expose 
themselves,  has  its  seat  iu  tlie  middle  IoIm'  posteriorly,  only  on  one 
side,  and  presents  the  signs  of  ordinary  ]nieumoiua  with  which  it  is 
identical. 

As  a  j)articular  chanu^teristic   of  grijipal    pneumonia    Lombard 

mentions  the  onset  with   repeated    chills,   with   slight   elevation   of 

iemjierature,   and    increased   rapidity   of    respiration.      The    pulse 

aflsumes  Tipither  the  characte^r  nor  the  fulness  of  that  of  an  imlinary 

piiftumonia;   the  pleuritic   pains    are  wanting,  the    expectoration  is 

^tber  viscous  nor  rusty;  at  the  most  we  see  now  and  then  streaks 
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of  blood  in  it.  Percuasifiu  does  uot  furuiBli  sufficient  signs  because, 
im  lit!  supposes,  this  pucumonia  ocvurs  in  regions  wliich  are  but 
slightly  Mct'essible  to  f^xaiiiination,  such  ;is  tiie  snpra-  anil  infraupinoiis 
fosso).  lustoad  4)f  the  croi>itaut  be  beard  a  moist,  subcrepitant  rule. 
Brouchijil  l>rejitliiu>i;  and  bn)nchnpln>uy  were  ])raL'ticiilly  always  ab- 
seut,  Deliruiiii  aud  etmtimions  enma  are  stated  to  have  l>**u  usual 
in  ca.seH  runniui^  a  fatal  erjui*se.  From  the  description  we  see  that 
L^jmbard'-s  cases  were  examples  of  i(iultii>le  hjbubir  |>ueumouia. 
His  (»bservaii)Jim  are  ni  the  greatest  va hie  to  iih,  as  pi\)vintj  that  iu 
the  epidemic  at  Liittich  the  same  forms  of  pneumonia  occurred 
which  Gersolle  then  aud  which  Me  now  have  describeti,  namely, 
vaiiouH  forms  of  i»iienTuouia  occnmug  together  in  groups,  here8tre|K 
tococci,  there  di]>h)cocci;  here  catarrhal,  often  if  not  always  with 
lobular  local i nation,  in  other  regions  librinous,  as  a  rule  lobar 
intlauimations.  AH  this  points  to  the  one  fac^t  that  the  iuHueuza 
infection  is  very  commonly  coincident  with  other  infections. 

Di'ithicocctis  Pnfiumonia. 

We  can  understand  very  well  how  in  former  times,  including  the 
peritui  of  the  great  intluenza  epidemic  of  1889  and  1890.  the  various 
f4)rms  of  iutiammation  of  the  luugs  were  grouped  together  without 
any  dear  ilistinetion.  But  with  our  present  knowledge  we  must 
eont'lude  that  diplocoo(*us  putunuouia  occurs  in  a  typie^d  form  iu 
iutluotJ/jx.  In  all  places  where  physicians  have  made  accurate  exam- 
iuatiou  of  iiirtiieiizJi  cjuses,  such  typical  imeumoniaa  hav?  beeu 
ubserved.  If  these  arose  iu  the  beginning  of  the  iutiuenza  infectiou 
their  symptoms  were  naturally  niodilied  by  those  <*i  iuDuenxa.  If,  ou 
the  other  hand,  they  devi'loped  at  a  later  shige  or  after  apparently 
complete  reci>very  from  grippe,  they  often  presented  the  typical  symjv 
toms  of  croupous  j)ueumouia.  The  sudden  rise  of  temperature  aud 
the  chill,  the  jtaiu  in  the  side,  the  piiiufid  cough,  and  the  exiiectora- 
ti(»n  of  a  red  or  brown  tinged.  sf>-calK'd  pueumouic  sputum,  were  not 
wanting  in  such  cases. 

Birrli-HivHclilVld  in  lOS  inHuen7.ii  autopsies  found  11  crises  of  crou- 
pous hibar  puenmouia.  Nauuyii  of  Strasburg  ha.s  repeatedly  seen 
tnio  lobar  ]»ueuiiioijia  in  inHuenzji.  Bollinger  of  Munich  found  among 
10  cases  of  inlhieii/a  pnemuouia  5  of  croupous  lobar  j>ueunionia.  Mar- 
chaml  found  3  cases  of  Icfbar  pueumouia  in  5  influenza  pneumonias. 
Fiukler  in  4o  pneumonias  olwerved  2  thoroughly  typical  cfts<»s  of  lobar 
jHjeuinoniri.  Regarding  tihrinoushiUir  j>neumonia,  we  find  an  interest- 
ing com  muuicatioji  in  the  work  on  "  The  TufluenzaEi>idemic  During  the 
Winter  of  iSSOandlSSHljn  Riga."l>\  Krauidnils.  The  author  grouped 
the  grippal  ]meumonias  into  three  classes:  (1)  The  typical  fibrinous 
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lobar  pnenmonia;  (2)  doubtful  fibriuonn  pneumonia;  (3)  catarrhal 
pneumonias.  He  aho  Honght  to  determine  the  numerical  proportion 
of  theae  three  fomut  of  pneumonia  to  the  obHen'ed  cases  of  influenza. 
He  oollecte<l  rei)orts  of  112  cases  of  iuflammaiory  affections  of  the 
luiiga  in  1,087  cases  of  influenza,  that  is,  6.0  per  cent.  There 
oocorred  in  every  100  cases  of  iufluenzii  3.15  of  typical  fibrinous 
pneamouia,  1.3  of  doubtful,  and  2.2  of  the  catarrhal  forms.  Krann- 
li&ls  also  collected  from  70  physicians  reports  of  228  cases  of  typical 
fibrinous  ])neumonia.  Of  210  of  these  tliere  occurreil :  In  October, 
lt«S>.  14  (8  men,  6  women) ;  in  Novenil)er,  1889,  81  (54  men,  27 
women);  in  December,  188i*,  00  (37  men,  2i)  women);  in  January, 
1890,  31  (22  men,  9  women);  in  rel)mary,  18IX).  18  (13  men.  6 
women) — 210  cases  (134  men,  76  women).  The  mortality  was:  In 
October,  1889,  3  out  of  14  =  21.5  per  cent. ;  in  November,  1889,  28 
out  of  81  =  34.6  i»er  cent. ;  in  December,  1889,  29  out  of  GO  =  43.9 
per  cent.;  in  January,  1890,  10  out  of  31  =  32.3  per  cent.;  in  Feb- 
ruary, 1890,  7  out  of  18  =  39  per  cent.— a  total  of  77  out  of  210  = 
30.0  i>er  cent. 

The  increased  frequency  of  fibrinous  pneumonia  during  the  influ- 
enza period  appears  most  prominently  from  the  forej^oing  mortality 
list.  We  can  look  upon  the  fourteen  cases  during  October  as  an  average 
eorre«ix)nding  to  the  ordinary  frequency  of  the  pneumonia  cases  and 
then  we  find  an  increase  of  five  to  sixfold  during  tlio  influenza  i>eriod. 
In  Januiiry  the  fre(|uency  sank  to  double  and  in  February  reached  tlie 
normal  figure  once  more.  The  male  sex  is  somewhat  more  fre<iuently 
attacked  than  the  female  in  the  i)rojx)rtion  of  1.70  :  1,  and  the  mor- 
tality is  also  greater  in  males. 

Krannhals  also  made  a  tiible  showing  the  morbidity  at  •difi'ereut 
ages.     The  age  of  the  patients  was  state<l  in  181  cases: 


ACM. 

October. 

November. 

December. 

January. 

1  to   9  years. 

3 

8 

1 

5 

10  -  19 

" 

2 

2 

7 

3 

ao  -  29 

« 

2 

8 

10 

30  "  89 

" 

4 

23 

7 

4 

40  "  49 

u 

2 

12 

10 

5 

50  "  r>9 

ta 

o 

13 

9 

1 

60-  «9 

" 

8 

" 

1 

TO  -  79 

" 

2 

6 

80-89 

U 

3 

Fel>nmr>-.    Total.^  Died.  I^^J^Ift!'' 


11 
18 
25 
40 
•Si) 
27 
1« 
10 
4 


3 

2 

7 
14 

4 
13 
10 

7 

4 


27.8 

11.1 
28.0 
35.0 
13.4 
48.2 
62.5 
70.0 
100.0 


Those  of  middle  age  (^)-50  years)  are  especially  liable,  yet  there 
are  many  beyond  50,  pai-ticularly  in  XoveiulH>r  and  December.  The 
mortality  was  irregular  as  regards  both  the  individual  months  and  the 
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Ag6e.  Decoml¥?r  shows  tlie  Li^li^Ht  inortalitv  fipurp  (43.0  i>er  o*»nt.)i 
and  the  greuter  uuiuber  of  (>l(l  piitieuts  during  tliih  month  ih  hIho 
noticwihle.  Tlio  ndativo  mortiility  for  the  luidJle-u^ecl  (20-.j(>>  \^iiA 
25.3  iior  cent.  In  thcwe  beyond  5(1  yeiirs  of  »igt»  tho  niortalily  riwe  to 
48.2,  n2.5,  and  70  \)er  cent.  From  the  maturiid  of  tlio  stato  honpital 
KrannhalH  ghowed  quite  a  similar  increaAp,  and  tbeHe  Htatifltios  are  of 
considerahlo  Hignitininoe  l)ecmi8e  in  idl  of  tin-'  *'nseH  tlie  puetimoniii 
wiw  demonstrated  aa  of  the  true  lohar  tibrinouH  fi>rm.  The  foUow- 
iu^  ifi  a  tjdmlar  statement  uf  the  undoulHedly  fibrinoUH  pnenmoniiiH 
of<nirnnf^  (hirinf?  tho  influf  nza  iwrirMl.  The  tahle  in**hjdes  not  only 
the  i»Htieut8  entering  thi'  hoHpital  with  pneumf)nia,  but  those  nmh-r 
treatment  for  other  diseases  iu  whom  pneumonia  developed  subs^ 
quently. 
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Krannhals  lias  also  re}H)rted  the  resnlts  of  32  auto[>8ies  i)erformed 
\}y  him  at  the  slute  hoHjiital  upon  cases  of  fibrinous  pnouuu>niA.  Of 
these  21  wi^re  admitted  with  pueuuiouia;  in  11  cases  there  was  fibri- 
nous pnenmnuia  whioli  eomplicate<l  other  disejises.  Tn  the  majority 
of  ojises  he  also  made  baot^^riologieal  examinations.  Pathologically 
all  tiifse  were  cases  of  typical  fibrinous  pneumonia.  Most  of  tliem 
were  in  the  stage  uf  gniy  heiuitization,  Vmt  the  lesions  differed  in  no 
way  from  those  of  i)rdiuary  fibrinous  pneumonia.  On  the  whole 
Kraunhals  hail  the  imprfssion  that  the  tendency  to  suppuration  was 
groat4>r  in  tlie«4H  crises  than  is  usual  in  pneumonia,  as  regards  Uith 
the  pr<x*ess  in  the  bing  iUelf  and  also  the  complications  of  punilent 
pleurisy,  prricnrditis,  and  meiliastinitis.  The  capsule  cocci  were 
found  in  thi«  exudate  of  the  alveoli  of  the  lungs  in  all  but  two  of  the 
cascM  examinetl  (seventeen).  Tliese  appeared,  by  their  ]»ei*nHarstnin- 
ing.  to  ImFraenkel's  cocci,  and  in  eight  cases  wore  proven  to  Ite  such  by 
cultures  <m  agar  plates.  In  a<Idition  to  the  pneumococci  tbert'  existod 
—as  is  always  the  ease — a  cei-taiu  number  of  other  micnKirganisms, 
mostly  pyogenic  ciicci,  and  of  these  first  in  order  streptococouft  py  <v 
genea.  Tliese  pus  cocci  appear  to  have  l>een  mixed  in  greater  num- 
bers than  I  have  guni^rally  found. 
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In  a  few  caBes  they  far  mittiurabered  the  i)ueumm-(Hvi  in  t]w  dry 
preparation  as  well  as  in  tLe  plates.  As  far  as  conoenm  the  cliutoal 
course  of  the  cuwes  collect^'d  Itv  KniunhalH,  it  is  ilistiin'th  stilted  that 
of  iiw!  thirty -two  cast's  upou  which  an  aut(>]iHy  wns  ]>prf(>riupd,  nine 
showed  <'i  typical  beginning  and  a  typical  ctmrse  of  iho  disease. 
lu  the  other  cases  jmtheuia  was  very  marked,  auil  amuiig  tliest'  there 
w&re  some  in  which  a  chill  was  not  noticed  at  thel>eginuing.  In  u  third 
of  the  cases  it  was  stated  that  influenza  had  preceded  or  that  Hie 
pneunjonia  a]>peared  as  a  complication  during  the  cnurnt^of  iuiluen/a. 
Since  nothing  w;is  said  on  this  point,  it  is  p<>Hsibh^  that  in  the  other 
case  there  existed  a  genuine  pneumonia  with<mt  iuriiicu/a.  Of  the  53 
convalescent  ciises  which  Kranulials  ri'porls  from  tlie^  state  liospitnl 
of  Riga,  35  ended  with  crisis,  13  with  lysis,  and  in  5  fever  ]>ersisied 
until  a  radical  operation  wjis  nndertaken  for  a  metapneumonic  jvleuro- 
empyema.  The  resultw  of  Leichtenst*.'Mi's.Htudies  of  filtrinnus  pneu- 
monia occurring  iTuriug  the  influenza  jteriitd  agree  in  great  measure 
with  those  of  Krannhals.  He  mentions  76  cases  of  croupous  j)nGU- 
inouia  which  4>ccurred  in  the  inflaen/a  period,  hut  which  on  account 
of  the  imperfect  influenza  sputum  had  to  \h^.  reckoned  among  (he 
ordinary  forms;  and,  among  tliese  cases  it  was  worthy  of  not© 
that  an  unusually  large  number  was  from  the  very  Ixjginning 
bilateral. 

Fre<iuently  the  lesion  on  one  aide  was  lobar  from  the  first,  while  that 
on  the  other  side  remained  lobular  thrtmghout.     Mnjst  nf  these  cases 
showed  ft  very  marked  divergence  anatomically  from  typical  cnuipous 
pneumonia.     Thus  Tjeichtenstem  descnbes  a  case  in  which  he  per- 
formed an  autopsy  nine  days  after  tlu'  beginning  nf  a  bilate-ru!  li*har 
crou|K)iis  pneumonia.     Naturall.\  he  exjieclt'd  to  see  the  li  sion  iji  an 
advanced  stjige  of  its  devfilopmeut,  and  was  greatly  sur]>risiMl  tn  find  m 
fresh   brownish-ri'd   lifpatization    (if  brtth    Inwer   h)h(\4,    uhich   np.'H 
microscopical   examination  gave   the  jiictiire  nf  fibrinous   juicumfiuia 
with  considerable  liypfirnemia.     Leichteustem  also  observed  cases  nf 
Hi'ute  crouitous  pneumfuiin  with  very  mpid  course.     In  thn^i  cases 
iicviirriug    iu    nibust    individuals,    licjth    lungs,    with     the    except inu 
of  a  few   aenited   regions   in   the  anterinr  jtarfs  i>f  tlui  nppiv   Inltes, 
were    tt)tal]y    infiltrated    within    a    few    da\  s.      In    C'nhigue    there 
were  also   observctl   cases    <>f    true    croupous    lobar    pnouni'iuia  nf 
very  short    duration,    so    that  \vr\   t\  pical    rases  (tf    aborted   i>neu- 
niOQia   of    one    day's  duration    were   seen.       INieinimniti.   ephemera, 
bidnaua,   friduaua,   (|ua*lnduana  also  nccnrre<l.      hi    snnie   cjiscm  of 
lobar  infiltration   the  disease  ran    an   exti-aordinarily  long    course. 
Kfiinuhals  asserts  tliftt  the  fibrinous    imcnrnonias  of  tin-    inHucnza 
ptiriod    were    no   more    frequButly   accfuaxfU'ided    by    complications 
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tbau  the  imeumouian  of  auy  other  period,  lunl  lie  uhowH  this  hj  the 
following  table: 


Typical  flbrimniK  pneiinianiiw, 

Julj  1, 1887. 
lo 

Judo  30.1888. 

July  1.  lass. 

lo 

June  80, 1880 

loflomn 
tlinr. 

Willioiit  r4Hiipnr-ali(ni.s 

ConiplicnU'd  with  fiupyeina  of  the  plerira 

Complu'itttrd  w  itii  pnru'lcnt  mediastlnitis 

CV>iti]*licutftl  willi  iMnpyeiim  of  piciim  and  nietll- 
nstitiitiR 

ai 
1 

3 

1 

36 

"4 
i 

23 
3 

ComplU'attMi  with  jiifiiiiii^ilis  iiiiuuinonifJi 

Comulicat-i'il  with  finlooarditis  nr\iiii      .          ..    .. 

CotnplicaU'd  with  etnlocimiltis  ami  nn-nln^iUB 

Coiiipli('jit<'il  with  pcrictinlitirt      .          

■ 

Ottiipliciil.ccJ  with  Ijirvtif^ilia  croupoflft. .    ......... 

Coiupliculenl  with  phlt'^'iiion. . , 

U) 

Tola! 

30 

31 

31 

Thirt  iiitBreHtiu>^  chissificatiou  refers  to  the  results  of  antopsiee;  it 
must  still  remain  Ji  qupHtiou,  luiwever,  whether  cliuicallv  the  ooinijli- 
oatiuns  wore  iint  intiro  froquout  tliau  the  foregoiug  tabic  wouhl  Heera 
Ui  iudit'Jitt*.  Mt^uiiiKitis  nud  pleuritic  aiFoctious  have  also  Ix^en  de- 
scribed  an  complieatinup  of  fiUrinouH  jmeumouia.  Of  220  causes  (X\»nr- 
rin^  in  j^rivato  pivtctirf^  in  Riga,  jvleuritis  exudntiva  vrtm  noted  iu  12. 
AiiKJiig  H7  liortpitiil  eaHOH,  in  7  tliere  exiHt4?d  a  pUnu-al  exudation  of 
p(mHidend»le  aninunt.  Krauidials  doacriheH  2  cases  of  puenmonia 
witli  unusual  rnui-ne  whioh  lie  designated  as  erratic  nr  recurrent 
pnt'iininiiin. 

Oiir  HLsr  w;iM  that  of  a  diahetic  i»atient  iu  whom,  on  the  28th  of 
L)fC(M(iUi.M\  with  a  sliglit  cltill  iukI  sharp  pains  iu  th«  canliju;  regiou  a 
pleurisy  dt»vr-li)jiod.  Dariiii:  ili<*  next  few  d;iys  there  occurre<l  a  cir- 
ciiniHcriiied  exudation  in  Uiat  n-ginn;  nu  January  llHli,  the  t^xuilation 
U'iug  not  yi't  entirely  ahsorlx^d,  the  patient  had  a  chill  and  dry 
cnngh,  i>ut  fSaniinatiou  tif  tho  lungs  was  ne^jativo;  ttn  the  following 
day.  ill  the  lower  j^art  of  the  left  lung  ]msterit>rly,  there  was  found  a 
cirrnniscnlied  consolidation,  th('  sputa  wern  rusty  and  contained  large 
iiMinliers  of  Frai-nkcl's  diplofofci ;  three  days  aftprwards  there  was 
a  fall  of  tiMiiiK-rjiture,  with  sh)weli'ariugup  of  the  area  of  dulu^-^s.  On 
January  lllth  the  tiMjipi^ratun^  ros<'  Jigaiu;  tliere  was  jiaiu  on  the 
right  sidi'  anli'i  iorly,  and  iliiiing  th<'  next  few  dayn  a  largo  pleuritic 
exudation  drvi'h>ped  in  this  region;  while  tliis  still  remained,  and 
till'  tiinperatun*  began  to  fall,  there  devolojiod  on  February  loth  with 
a  rhill  llie  physic;!,]  signs  of  a  pneumonia  in  the  lower  part  of  the 
right  huig  jiostfriorly.  Bust-coli»r<*d  sj-tutmn  with  an  abnormal 
quaiititv  111  diplocori'i,  slow  Ivsis,  and  death  from  exhaustion  on 
March  Ii;th. 

Thn  Hpcniid  cai^e  was  that  of  a  woman.  50  years  (If  age,  who,  after 
a  chill,   was   found  to   have   a  left-sided  pneumonia   marked   bv   a 
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sharply  circ.nmHcril>pd  areH  of  iIuIuphs,  Ijrnuchial  lireHthing,  aud 
riwty  Rputum.  (>u  the  thinl  iLiy,  there  wan  a  full  of  teujperature  with 
profurie  svif^iitH.  After  tbi-ee  i1u>h  the  ttume  s.> mptoius  \vf;re  repeated, 
the  tlxiliieHH  l>eiug  somewhat  hi^^her  tliis  time.  Fivo  davH  after  the 
second  fall  of  tem[>eraturo,  thoro  dt'vek>i>ed  for  the  third  aud  lawt 
time,  iu  exactly  the  same  mamier,  a  ri>,'ht-Mided  pueumouia. 

These  cases  remiud  us  of  those  of  Leichtenstera,  who,  under  the 
uaiue  of  pueumonia  rejieteua  or  siibseiiuens,  describes  cases  of 
lobular  or  lobar  iineiiniouia,  which  fM'cnrre<l  MiK-cPHsively  iu  different 
parts  of  the  hiiij^s  with  apyretic  intervalrt  or  rpnuHniona. 

One  of  Leichteustern's  cases  was  that  of  a  man,  iSl  years  of  age, 
who  was  taken  ill  with  a  tyjucal  intluenza  on  December  24th.  On 
December  2Hth  there  was  entire  absence  of  fover  and  complete 
euphoria.  On  Decemlxjr  2Hth  there  was  a  chill,  fnllowed  by  dysp- 
mea;  the  oxyiei'toration  was  blotidy  and  piindent.  In  the  right 
middle  and  left  lower  lobe,  crepitation  and  relative  diUuess,  temper- 
ature 40.fi  (loo  .).  On  the  3(>tl»  a  crisiH  («'cnrred  with  complete 
defervescence.  On  January  Ist  without  a  chill  there  was  a  rise  of 
temi>eratnre  to  40.;i  (104.4  )  accompanied  with  ilyHpniea;  exaniina- 
tiou  showed  a  imeumonic  area  in  the  lower  part  of  the  left  u]iper  lobe. 
On  January  4tli  cttmplfta  ai>yrpxi.i;  on  Jauuiiry  otli  aiiotiier  chill, 
and  a  new  area  iu  the  supraspiual  part  of  the  left  upper  hflM^.  On 
January  IHh  a  fail  of  tem])eratiire  oi-curred  by  crisis,  and  altliongh 
there  was  now  continued  ajiyrexiaj  the  purulent  ex]^ectoralh)u  per- 
Kisted  for  two  or  three  weeks  longer. 

Another  similar  caue  is  reported  by  Leichteustern,  and  is  to  be 

C(»nsideTed  as  very  uniijue,  l>peaurte  the  pnennioiiiu  repeteiiH  attacked 
the  same  lobe  twice.  The  right  up[ierlolMi  wuh  the  ime  thus  attacked. 
The  second  attack  occurred  throe  days  after  the  crisis  of  tlie  first. 
The  spcouil  (>neuin4)nia  ended  with  crisis  on  the  eiglith  djiy.  AVb 
should,  however,  decidedly  underi'stimate  the  infection  of  the  lungs 
with  the  diplococcus  of  Fraenkel,  which  occurs  in  intlueu/a,  were  wo 
only  to  present  cases  running  a  typicitl  course.  Tlieweare  vi*ry  inter- 
eating,  but  they  are  by  far  the  least  freijueiit  fi>rni  of  iutiuenza  pneu- 
monia, the  symjitoras  of  the  croupous  luieumonia  usually  being 
gT<*atly  moditie4l  by  those  of  the  ]>re*'\isting  iuHuenza.  Notwith- 
standing the  varied  clinical  laiitnre,  linwever,  it  was  shown  by  the 
post-mortem  and  l>acteriological  exauiiujitiou  that  such  atypical  forms 
were  time  cases  of  croupouK  inHaiunnition  of  the  hnig.  The  following 
are  tlip  various  forms  under  which  croupous  pneumonia,  as  modified 
by  intluen/^,  api^ears: 

1.  The  initial  chill  in  fi'e(|ueritly  absent.  Tt  is  either  covered  by 
tlio  influenswi  syniptt^ms  such  as  repeated  chilly  sensations  iiitervuf^ted 
by  flweatu,  or  the  tein|ieratnie  rises  briskly  without  a  cliilL  '2. 
WTiereas  in  the  genuine  croupous  pneumonia  the  skin  rcmain.s  {|ry 
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dnriii^  the  height  of  the  fever,  iu  the  tibrinous  pneumonias  of  infln- 
ensca  wi:  see  severe  sweatw,  sometimes  of  a  i>rofusc  character,  with<>ut 
any  fall  iu  the  temperature.  3.  The  diHease  terminates  less  fre<|aeutlv 
by  crisis,  inore  freijuently  by  lysis,  ami  while  iu  primary  pneuinoiiia 
n  feeling  af  well-being  often  exists  imnindiateiy  after  the  crisis,  when* 
the  (lisejLse  occurs  with  inHnenzii  there  more  freciuently  exist,  after 
the  fall  of  temiiorature,  a  marked  weakness,  persist<^utly  rapid  respi- 
ration, and  hms  tif  apjietite.     4.  Aa  of  special  iutperest  are  here  t**  l)e 
mentioned  the  various  forms  of  irregularity  in  the  course  of  the  fever 
which  were   previouNly  (k'sfrilK-d   in  speaking  of   lobar  pneumonia, 
lleniitteiit  or  inte.rniitt*Mit  pueniiionirt,  the  rPi>eating  forms  <if  vjiritd 
duration  and  occurring  on  various  days,  are  noted  iu  the  lobular  as 
well  as  in  tiio  l')l>ar  tibriuouH  pueun]4>ni]is  of  inilueuxa.     Often  tlie 
lesions  iu  I'ontiguouN  arejiH  of  tiie  lung  are  in  the  most  varied  stages  of 
develojiiiierit.     The  rusty  sputum  of  a  frank  libriuous  pneumonia  in 
oftcii  absent,  and  wn  must  not  excbide  pneumonia  from  tlie  failure  cf 
this  symjilom   alnne.      I  wouhl   insist  here  nptm  a  point  of  sjveeial 
importance  in  the  diagnosis  of  pDeumonia  in  intln^nza.      In  mam 
cases  the  onlv  plivsienl  sign  poijiting  to  a  ])neunn»nia  was  the  pre?*- 
ence  of  smidi  areas  (»f   ihilness  tin  iiercnssion^   there   having  In'on 
absolutely  no  cr<»pitaut  rAles  audible  in  the  liegiuniug,  but  the  diaguo- 
sis  ivas  l;iter  eonfirmt^d  hy  ihe  api>earanco  of  a  rale  redxix  upon  th© 
setting  ill  of  resolution. 

We  may  assume  to-day  that  the  vast  majority  of  cAses  of  fibrio- 
ons  ]monm(mia  are  caused  by  the  diii!oc<tccus  of  Fraenkel.  It  should 
be  remenibeied  here  ihat  this  iliplneoecus  may  give  ri&e  t*!  Ixitt* 
lobar  ami  lobular  pneum<mias  of  a  tibriuous  nature.  Netter  ha4* 
tabulated  the  results  obtjdned  in  121  autopsies  and  31  clinii***^ 
eases.  Ij:  S'2  adults  tLcro  were  lOo  instances  of  di[»lfX'occus  infectiot»- 
Among  these  were  54  lobar  puenmnnias  =  65.95  i>er  cent,  of  tb-^ 
individuals;  13  !ironc'ho]>noumonias  =  15. Hj)  per  cent,  of  the  indi"" 
vidnals;  1  cui>illarv  brouchitis.  In  the  54  cases  of  jrueuiuouia  i* 
could  be  assumed  that  the  condition  was  primary,  and  the  18  cAsesO* 
bronchopneumonia  also  showed  tho  primary  symptoms  of  the  dipL 
coccus  infection. 

CflhiJtff   FttvumfHtiri. 

We  have  descrilx'd  Hi"'  pneumonia  caused  by  the  int1ueu/jk  baoi/- 
lus  of  PfeitlVr,  which  is  a  bronchopneumonia;  then  the  tibrinouf 
varieties,  Ixitli  lubar  uud  lobular,  due  to  tlie  jiresence  of  Fraenkel' 
iliphieoeeus,  and  thrre  now  reniaius  a  gniup  iif  pulmonary  intUmma 
tions,  met  with  iu  the  course  i>f  iiitluen/u,  which  histologically  *ir 
pure  colbilar  pneumonias.     In  tho  tirst  groujt  are  the  oouto  lobar  eel 
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lular  infiltrationa  which  Leichtensteni  has  treated  of  most  exhaus- 
tively. "  We  have  to  note/'  he  says,  "  a  rare  but  clinically  imixirtant 
form  of  pneumonia  which  belongs  to  the  group  of  cellular  iniiaiu- 
mations  and  which  is  usually  therefore  classed  with  catarrh  but 
which  really  deserves  a  place  by  itself."  He  thinks  this  is  the  same 
form  as  that  encountered  in  the  course  of  scarlet  fever,  whooping- 
cooi^fa,  measles,  etc.,  and  therefore  in  no  sense  peculiar  to  influenza. 
It  begins  very  often  quite  acutel}-,  after  the  manner  of  a  croupous 
pneumonia,  invading  at  one  bound  an  entire  lobe,  more  common- 
ly an  upper  lobe,  and  not  infrequently  is  mistaken  for  croupous 
lobar  imenmonia,  its  true  nature  not  being  recognized  until  the  case 
comes  to  the  autopsy  table.  The  cut  surface  of  the  lung  is  perfectly 
smooth,  homogeneous,  of  a  light  red  to  a  purple  color,  shining,  of 
hard,  elastic,  fleshy  consistence,  containing  no  air  whatever.  On 
pressure  it  is  impossible  to  express  any  fluid  or  air,  nor  do  any  drops 
of  j>us  exude  from  the  cut  ends  of  the  bronchial  tubeH.  Leichten- 
eiem  is  firmly  of  the  opinion  that  this  acutely  Iwgiuninj;  lobar  infil- 
tration does  not  arise  from  the  fusion  of  lobular  foci  nor  after  the 
manner  of  an  ordinary  bronchopneumonia,  belonging  neither  clini- 
cally nor  anatomically  to  the  latter. 

Histologically  this  form  of  pneumonia  is  characterized  by  great 
hyi>er»emia,  the  alveolar  septa  are  thick  and  infiltrated  with  round 
cells,  the  alveoli  themselves  being  packed  with  cells  among  which  are 
only  traces  of  fibrin.     The  cells  are  in  smaller  number  red  blood  cells, 
in  greater  number  leucocytes,  but  most  numerous  of  all  are  hirge 
sfjuamous  cells  which  are  to  be   regarded   as  swollen  and   cast-off 
alveolar  epithelial  cells.     Through  this  is  differentiated,  in  a  ]>urely 
histological  sense,   tliis  form   of  cellular  pneumonia  from  ordinary 
catarrhal  pneumonia  which  goes  on  to  sui)puratiou  in  conseijueuce  of 
a  massing  of  leuc(x^ytes.      Clinically  and  anatoniioally  this  is  the 
same  affection  as  that  formerly  incorrectly  called  the  acute  lobar  des- 
quamatiou-pueumonia  of  Buhl.     Tjeicliteustem  formerly  designated 
the  fleshy  consistence  of  the  infiltrated  lol)e  by  the  term  iuflammar 
tory  camification,  but  withdrew  this  term   after  AA'eichselbaxmi  and 
Knndra  api>lied   the   same  name   to  something    entirely  different, 
namely,   chronic   induration  processes.     Leichtensteni   asserts  that 
nisty  sputa  are  never  seen  in  cellular  pneumonia,  hy  which  fact  alone, 
and  by  it  onh',  the  diagnosis  from  croupous  ])neumonia  can  lie  made 
with  certainty.     It  has  nothing  whatever  to  do,  he  says,  with  the  so- 
called  i>rimary  streptococcus  pneumonia,  although   many  different 
cocci  may  be  found  on  bacteriological  examination,  especially,  as  is  so 
often  the  case  in  all  forms  of  inflammation,  streptococci.     The  pres- 
ence of  the  influenza  bacillus  in  this  form  of  pneumonia  is  also  noted. 
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S(rep(fMX)a'U9  Pneumonia. 

Although  the  etiolojy  of  this  disease  has  not  yet  been  clearly  de- 
termined, we  find  tliat  there  in  also  a  group  of  cellular  forms  of  pal- 
uiouary  inflammation  which  must  be  referred  to  the  action  of  strepto- 
ctH'ci.  lu  the  j^HUidemlu  of  1889-W  cases  were  observed,  ia  many 
different  places,  of  a  combination  of  influenza  infection  witli  strepto- 
ooocul  iuvarti<m,  and  (^»i>ecially  in  Bonn  were  extensive  studies  made 
of  this  foiiii  I'f  disease.  From  an  examimitiou  of  the  literature  ve 
can  see  tluit  ihiriug  the  infiueuzii  ]>eri(Hl  mention  is  raa<le  much  more 
frequently  of  the  presence  of  streptococci  in  the  inflamed  portion  of 
the  hiuj^H  than  of  Fraeulters  diplococci.  At  this  time  I  discovered 
and  aciiinitely  descril»ed  Htrei)tococcuB  pneumonia^  a  primary  cellu- 
lar streptfK'Occuft  infe<'tion.  As  soon  as  tlie  streptococci  invade  the 
piirts  occupied  by  the  iuflueuzii  bacillus  they  excite  this  peculiar  iu- 
rtainmatiou  of  the  liuigs.  As  this  process  is  of  a  cellular  miture 
and  presents  none  of  the  characters  of  a  fibrinous  iuflanimation.  so 
wo  find  the  symptoms  of  8tre]>tococcus  with  inHueuza-bacillu.s  infec- 
tion acconipauiecl  by  puhuonary  symptoms  recalling'  a  picture  of  a 
pure  Htrpjjtocciwus  iufoctinn.  We  sliall  fimt  deHcrilw?  primary  strei*- 
titcocnis  iuft'L-tiuu  of  the  luuK-s,  and  then  the  combination  of  this  with 
influi'uza. 

In  the  A  ear  1SH7  I  absen'ed  a  series  of  six  CAses,  belonging  to  the 
j^roup  of  ecllular  jmeumouijis,  which  ran  ain  extraordinarily  pernicious 
c(.)Ui-He.  lu  every  case  there  were  all  the  endences  of  a  profound  iu- 
tosicatinu,  rniil  in  three  douth  occurred.  Two  years  later  I  saw  two 
other  caspw  in  :i  liul  and  his  fttthcr.  Then  during;  the  iuflueuza  epi- 
demic t>f  lW.S'.*-',H^  I  cncouutercil  a  hm^  series  of  similar  cases,  and  six 
more  in  IS'.H)  tifd-r  th^  Hi»i(leniic  li;ul  died  out.  In  IS'Jl  I  waw  three, 
of  which  two  ended  futally,  In  the  winter  of  1 81^-^-^14  I  saw  five  cases, 
two  of  them  in  patients  in  the  Ijrtspitjd  under  treatment  for  other  dis- 
eases; tht'Hi^  ditTered  esseutially,  l>y  reason  of  tlieir  wholly  benign 
course,  from  the  cases  I  had  jireviously  seen. 

A  woman,  *2H  years  old,  entered  the  hospital  on  December  24th,  1898, 

with  a  histnry  of  n  sudden  Hci/uro  with  liemlache,  sore  throat,  and 
cliills  three  \vc»'ks  Ihcfore,  and  sJiurp  pain  in  the  left  side  one  week  be- 
fi  m?.  PercnsHiim  ^ave  duluess  « 'vcr  a  wide  area  on  the  left  side  below 
over  approxiniateiy  the  Inwor  half  al  this  l(>l>e.  A  us  cu  I  bit  ion  revealed 
briinchial  hr'atliinu  with  very  fino  creititant  rales;  the  resi>iraliou 
was  rapiil,  (he  pulse  was  snmll  and  wejik,  and  a  deep  inspiration 
caused  pain.  The  ti'iMperaturc  was  not  elevated — mowt  of  the  time« 
imli'fd,  it  was  subnormal.  r>uriii^^  tlie  npxt  four  days  the  dnlness 
'imiuislicd.  (he  rales  became  moister,  and  expect^iratiiui  waH  more 
ofuse;  ten  days  later  there  was   no  iluluess,   but   crepitant  raleo 
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were  atill  audible.  Fotir  weeks  after  admiBsion  the  jmtieiit  was  dis- 
cliai);;«^l  cured.  Aa  iniluenza  prevailed  at  the  time  it  wa8  thought 
tkia  niifc^ht  be  a  grippal  puenmoniaf  but  examiuation  of  the  Rimta 
revealed  oiily  streptococci  and  neither  dijjlococci  nor  influenza  bacilli. 
On  January  17th,  when  the  expectoration  had  already  Ijecome  very 
scanty,  no  more  etreiitococci  could  be  discovered,  but  only  a  few 
short,  thick  bacilli  arranged  in  chains  or  aggregated  in  masses. 

On  January  15th,  1894,  a  iwtient,  34  years  of  ago,  who  had  been 

in  the  bcwpital  nearly  three  yeara  with  chronic  myelitis,  wns  seized 

with  8()a8modic  pains  in  the  back  and  legs,  headache,  general  malaise, 

and  a  feeling  of  exhaustion.     On  Janmiry  18th  it  was  ascertained 

that  he  had  had  sevoral  chills  during  the  night,  and  an  examination 

i>f  the  chest  revealed  dulncss  and  crepitant  rales  over  the  right  upi^r 

lobe  both  in  front  and  l>ehind ;  the  resi)iratory  murmur  Wiis  weak- 

enetl  here,  but  throughout  the  rest  of  the  thorax  the  physical  signs 

were  absolutely  normal.     Tliere  was  little  cough,  and  expectoration 

was  wholly  absent  the  first  day.     On  the  third  day  of  the  disease  the 

proeees  invaded  the  right  lower  lube  posteriorly,  the  left  lung  still 

remaining  free;  at  the  same  time  there  was  a  scanty,  thick,  yellow, 

purulent  exi>ectoration.     On  the  fifth  day  there  was  fine  (crepitation 

over  the  right  midiUe  lobe,  and  the  patient  was  visibly  weakor.     The 

followiui^  night  there  was  a  profuse  sweat,  acconipjinied  by  (ryanosis, 

and  the  pulse  rose  to  120.     Tlie  consolidated  areas  remained  relatively 

abont   the  same  until  the  beginning  of  February,  when  numerous 

crepitant  and  subcrepitant  rales  became  audible  and  the  lungs  cleared 

up    i>erfectly.      Up  to  the  middle   of  this  mouth»   however,  night 

swvjita  occurretl  repeatedly  and  reduced  tln!  jtatient's  strength  alarm- 

iiiyly.      From  the  l.'jth  to  the  21st  of  Jamuiry  tlie  teinporalure  mse 

grsulually  tool).?'  C.  (1(KJ.5    ¥.),  and  then  gradually  wank  to  normal 

duriuK  the  following  six  djiys  ami  there  reinaijied.     From  the  third 

ibiv  t»f  the  disease,  when  expectoration  first  upptarcd,  toting  middle 

of    Febrmiry  the  sputii  wert;   rt^gularly  examined  batterioh)gifally. 

Till?   very  fii'st  microscopical  examination   showed  tlio   presenct!  of 

Htr**ptococci  in  larg<^  numl>ers,  aud  agar  tnltures  gave  strej>t(HMKH'i 

only.      Xo  influenza  bacilli  could  ho.  seen  under  the  microHcoi»e,  nor 

could  they  \ni  discovered  in  culturert  grown  on  media  Hjiccially  pre- 

l»ar*Hl  with  pigeon's  blood.     For  a  few  days  during  the  couiy.e  of 

the  disease  a  few  stajihylococci  were  found  in  cultures  Init  t]u\v  dis- 

ap]ieared  later,  ])ure  cultures  of  streptococci  only  being  ol)tained  dur- 

iuK  the  later  period  of  the  ]meumonia. 

Three  other  cases  of  the  same  sort  were  observed,  two  in  hospital 
and  one  outside  in  an  entirely  diff'erent  quarter  of  the  city.  In  all, 
examination  of  the  sputa  showed  the  jjreseuce  <tf  streptococci  only. 

We  are  forced  to  admit,  therefore,  that  iuflammation  of  the  lungs 
aa  of  the  bronchi  may  be  excited  by  streptocorci.  The  inflammation 
is  of  a  cellular,  not  a  croupous,  charact^'r,  and  lobular,  not  lobar.  In 
all  my  cases  it  was  found,  either  clinically  or  on  the  post-mortem 
table,  that  there  were  multiple  areas  of  consolidation,  although  some- 
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times  luanr  small  ones  bad  eveutually  ran  together  to  form  one  of 
Home  size.  It  is  eeldnm,  however,  that  the  infiltration  is  |iseudo- 
lobar  in  extent,  for  nAually  portions  at  least  of  the  affected  lobe 
remain  free. 

To  the  naked  eye  the  lesions  show  changes  in  color  and  couaiii- 
tence.  They  are  seen  on  the  cut  surface  as  reddish  patches,  with 
irro^'ular,  ja^Kod  contour,  dotted  here  and  there  with  grayish  point* 
and  Hpliislies.  The  bronchial  hil>ea  are  open  or  only  here  and  tliere 
(xvhuletl.  I'nder  the  microscope  these  areas  are  seen  to  lie  lolmbir 
iu  extent  ami  liavinj^  the  charact^er  ol  au  acute  iutt^rHtitinl  imcumouLi 
with  loose  exudation  in  the  alveoli,  chietly  of  a  catarrhjd  iintnrp  and 
with  only  an  ocrnsionnl  admixture  of  fibrin.  The  ulvpnli  are  filled 
with  tluid  cuutainin^  liirge  and  small  st[namou8  and  vouuil  colls.  An 
inrrwise  iu  couutH'tivo  tissue  is  seen  nmnd  the  vcsmpIs  and  bronchi. 

As  regards  the  cure  of  the  disease,  I  liave  shown  in  jirevious 
artii'h-s  that  we  may  have  actual  epidemics  of  i>emicit  ms  cases ;  aKain, 
as  in  the  cases  detailed  al»ove,  the  disease  may  Ife  of  a  l>ouign  char- 
acter, or  finally  it  nmy  run  n  Hubacute  or  actually  chronic  course. 

Acute  ]M'riiicious  streptocot'cus  puoumouia  may  resemble  typhoid 
f»*ver  (»r  septicjriuiii ;  some  cjises  have  aotu»dly  l)een  mistaken  for 
typlniid  fever  witlnnit  intestinal  symptoms.  These  acute  cases  varv 
greatl\  ;w  we  have  seen,  as  regnrds  pioj^uosis.  In  some  casen. 
notaldy  those  tvcurriii^:  in  lSl>.S-*.t4,  the  roseMubbini'e  of  the  symptoina 
and  course  to  those  of  intlueuza  was  most  strikin^^  We  shall  return 
to  this  resemblance  later. 

Till'  subacute  and  c) ironic  cases  are  especially  interesting;  in  that 
they  olVer  a  very  strikiu^^'  similarity  to  pulmonary  tul»ercult»His.  AVe 
can  readily  understand  tliis  when  we  consider  tlie  pliysical  sij;ns  of  tin* 
two  atl*<'i'tit*ns,  but  there  is  also  a  close  resemblance  in  tho  general 
symptouis.  Tlie  irregular  and  usually  mtt  very  elevated  temfiprn- 
ture  I'urve,  the  weiJtness  i»f  the  h^art  and  rjipidity  of  the  jmhie,  tliu 
fn'ijuetit  ni^lit  sweats,  the  marked  tlistuibauces  <if  nutrition,  jdl  these 
n'liihT  the  ditlVreutial  liia^uosis  so  nncortain  that  we  are  able  to 
determine  this  ]H)iut  onl.\  by  an  exajnination  of  the  sputa  or  by  an 
iiijiH'tinii  nf  tubi^rculiii.  Three  years  ap>  I  liad  a  patient  witli  acutd 
streptococi'iis  piioumonia.  I  liad  fuUnwed  tlio  disease  fn^n  the  start 
and  alwavs  in  repeated  examinations  of  the  sputa,  and  once  of  th« 
]»uliiionary  iMtiltratiou  itself  tliron^di  au  exploratory  puncture,  had 
found  iiuly  stn'ptoc<MX'i,  never  tubercle  bacilli.  After  the  acute  stage 
had  passed  coii^rlj  and  e\]»p<'toratiiin  perHiste*!  for  a  long  time,  and 
retraction  of  the  cliest  toiiI<  pliiee  on  the  nffeeted  side.  Those  of  my 
colleagues  who  were  familiar  with  tins  cjuse  were  always  doubtful  of 
mv  diiijju'Kiis,  but  eventually  perfect  recovery  ensued  and  the  retrac- 
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tion,  which  had  lasted  for  months,  disappeared  completely.  I  have 
also  treated  other  cases  of  the  same  kind,  some  of  which  had  been 
diagnosed  as  tuberculous,  and  the  patienta  were  naturally  overjoyed 
to  learn  that  their  disease  was  not  consumption.  In  these  cases  ex- 
cellent results  have  been  obtained  by  the  use  of  guaiacol  or  creosote. 
"Wassermann  has  also  described  cases  of  streptococcus  infection 
of  the  lungs  in  which,  however,  the  severe  acute  general  symptoms 
were  entirely  wanting  and  the  prognosis  was  good  throughout ;  these 
ran  a  8ul)acute  or  chronic  course  and  sometimes  assumed  exactly  the 
I>ictare  of  a  tuberculosis.  In  all  of  Wassermaun^s  cases  the  patients 
ha<l  been  sent  to  him  under  the  belief  that  they  were  tuberculous. 
Tlie  disease  began  with  purely  subjective  symptoms,  a  distaste  for 
work,  and  an  actual  inability  to  perform  the  ordinary  daily  tasks,  al- 
ternating sensations  of  heat  and  cold,  pain  in  the  chest,  cough,  and 
often  night  sweats ;  at  the  same  time  there  was  a  notable  falling-off 
in  flesh.  The  localization  of  the  disease  varied,  but  it  was  usually 
found  at  the  apices.  The  signs  elicited  by  percussion  and  ausculta- 
tion were  very  similar  to  those  obtained  in  tuberculosis.  The  tem- 
perature was  somewhat  i)eculiar  and  was  characterized  by  an  exces- 
sive irregularity,  rising  suddenly  at  any  time  of  day,  often  with  a 
chill  and  frecjuently  without,  remaining  at  a  greater  or  less  elevation 
for  an  altogether  indefinite  period  but  always  with  sharp  oscillations, 
and  falling  again  unexpectedly,  showing  the  jagged  and  peaked  out- 
line of  the  streptococcus  temi>eraturo-ourve. 

Tlie  character  of  the  expectoration  is  especially  worthy  of  note. 
In  some  cases  there  is  quite  a  profuse  expectoration,  pointing  to  a 
participation  of  the  bronchial  tulws  in  the  iutiamniatory  i)roce8s  or  to 
the  existence  of  a  pulmonary  alwceHs;  on  the  other  hand,  cases  occur 
in  which  the  expectoration  is  slight  or  wholly  absent.  The  latter  is 
the  condition,  according  to  lM)th  Wassermann's  experience  and  my 
own,  in  the  majority  of  cases,  and  when  there  is  no  exi)ectoration 
whatever  our  only  means  of  making  an  absolutely  certain  diagnosis 
is  wanting.  This  fact  argues  strongly  in  su])port  of  my  contention 
from  the  first  that  we  have  to  do  here  with  an  immediate  primary 
disease  of  the  jmlmonary  tissue  itself  caused  by  the  infectious  agent, 
with  that  sort  of  a  disease  which  has  led  me  to  descrilm  streptococcus 
pneumonia  as  a  cellular  pneumonia.  This  cellular  character  of  the 
anatomical  changes  it  is  which  explains  their  (lersistence,  and  also 
the  fact  that  they  seldom  disappear  without  leaving  cicatricial  tissue 
behind;  the  lesion  is  not  a  superficial  one,  like  that  of  fibrinous 
pnpumonia,  but  is  an  interstitial  one. 

If  we  are  compelled  to  esbiblish  a  difi'erential  diagnosis  fron)  the 
physical  signs  alone,  we  shall  be  aided  by  remembering  that  in  strej)- 
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tot^occuH  iufpction,  more  often  than  in  tul^erculosis,  exteiisive  portions 
nf  the  luu^:;  subHtanre  will  be  fount!  in  the  same  condition.  AJ»c>  1 
find  more  fr*^fjut»ntlv  in  streptoroccwH  infection  crppitant,  not  «omv 
rnuH,  rdlefl<:»ver  extensive  areaSj  wLile  the  dulness  is  lees  pronom>ced 
than  in  tuberc'ul<jsi8. 

It  hiiH  Iteen  saiil  ftlxivo  that  caseH  of  acute  Htreptoooccua  infwlion 
as  well  RH  the  urut<>  exacerbatioufl  cif  the  ehrnuio  form  often  l>PAr  an 
uatnniHliiu^  rexcniljlajti-o  in  inHuonzn,  Sf»mo  of  the  ca»eK  occurre^I  iu 
the  midst  of  an  iiitiuf  nza  e])i<le!nic  ami  were  at  first  HUppose*!  aetnallv 
to  lx»  cQAi'H  of  inriuen/a.  Ntm'  that  we  are  fortuiiatelv  able  to  »eeo(^r- 
uize  |julinnnai\v  intluouza  witli  certainty  by  the  discorery  of  the 
Hpeeifit!  mierotirpiustiiH  iu  the  Hpntnni,  thoHe  fasea  of  atrept^xNHrus 
imeniiionia  are  rthown  to  bo  such  by  the  discovery  of  strept^ic^KX-i  in 
tlio  Himtiini  inn}  tlio  repented  failure  to  detect  iutlneu2Ji  bacilli  iu  the 
Hame,  UejiHoniug  from  my  jireseiit  pxjjerience,  I  liave  no  doubt  that 
very  many  of  these  strei>too><val  iiiriauimationH  occurring  during  the 
wiutrr  of  bSH'J-'.Nl  were  iucfrrectly  diaKHOsed  as  grippal  |>uouuioiiiii. 
TliiH  would  .smooth  away  many  api>areut  contriulictions;  it  would  ex- 
jilain  the  curii.tus  fact  tliat  in  some  placea  lar^o  numbers  of  stropto- 
eorci  were  fmuid  in  uearly  every  ciirte  examined  bAt*t<'rio]ogi(ailly, 
while  iu  oIIht  cities  or  other  bospitals  iu  the  same  city  diplococci 
were  found  to  be  the  activn  agent.s  in  the  caaH/iti<iu  of  tbo  diKea^e. 

The  ditHculty  of  diffi-rentiatiu^  Htn^ptiK-occal  iuHanimuliou  of  tlie 
lungs  from  grippal  pm'uniouia  in  greatly  increawi'd  by  the  fact  tiwt 
not  nnly  the  physical  rtym]>toms  but  also  llic  lesifma  may  l»e  tln^ 
sanm  in  the  true  ;ifl\vtiouK,  aud  wo  are  therefore  thrown  l>ack  on  u 
bach'rinlogiral  dijignosis. 

(irippal  piiriimoiiia  ariHcw  nufst  fre<iuf»ntly  iu  CfmHe<picuce  of  bu 
entrance  of  tlii*  inlhicii/.a  bacillus  iiito  the  alveoli  through  the  broni'lii. 
Wlii'thrr  1he  Maiiu*  may  occur  in  the  case  of  siroptocnocal  pneuiiioniii 
we  cannot  say,  but  we  know  that  this  is  uni  always  the  nnale  of 
entrance  of  the  causal  microorganism. 

SlrfptiK-occal  pTifiniioiiia  is  proven  by  the  facta  of  its  occurreurt 
to  Ih«  contagious.  W'hetlier  intlueu/a  pn*pares  the  soil  fur  the  strei*- 
to<'.occu8  or  wlietber  there  is  some  otlier  reason,  it  is  a  fact  that  8tr©i>- 
tiicncc'tl  piHMiutdiitii  i^  nmre  citmmoii  flnring  an  epidemic  of  iutlueiizA 
than  at  oUxt  tirii''s.  In  uiy  firnt  cases  the  course  of  the  disease  was 
must  malignant  in  rhiiractw,  but  later  I  saw  many  which  rjin  a  vert 
mild  ciiiirH<\  and  WjisHcrniaun  alsn  fnnnd  tliat  strept4^)coccal  pnen- 
monia  was  benign  in  chiirarlcr.  Thus  it  a])i>ear8  that  the  griivity  of 
the  disease  varies  greatly  in  different  epidemics,  dne  no  donbt  t^j  thf 
varying  degree  i»f  virulcjice  of  tin-  streptococci. 

It  may  be  asked  on  what  grounds  I  base  my  belief  that  tho  cages 
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ocourriDfC  in  Bonn  duriuK  tiir  iufiufziwi  ppidcmip  of  IR^lMH)  worp 
BCtunlly  L'HHft.H  of  Htr«ptrfM-<M'ciil  [nuniint^niji  Jiinl  tli/it  tlierr*  was  not  lUi 
Acoifleutal  ooutamiiiatiou  with  streptococci.  But  we  uUKlit  uIho  arj;ufl 
that  we  liiul  ui>  Kfippal  imeumimiH  at  all,  but  tLiit  a]]  t]u*  ruHOH  of 
pueiiinouift  wt^re  Htrepttx'ftcciil.  Tlie  iuHuouzu  bjiciJluH  ]uul  imt  l)o^n 
liiscovertHl  at  that  time.  I  am  (juite  c^^rtaiu,  however,  tlml  at  li-awt  iu 
Bfiuu  tlierv  wuH  a  mixture  of  strHptfH'tK'cul  and  gni>pal  iiiff'ctifHi,  that 
ill  faot  WH  hud  a  tnip  «piil**inic^  iiiixj^d  iiif«v^tioii.  Iu  two  of  my  caH«*H 
it  wan  shown  luiuiistakably  t]tat  pure  ntrepttx'oc^^al  iatlariutjatiim  of 
ihi*  hiu^s  may  oivur  in  the  miilnt  (»f  an  iadiiHiiza  eiJiilcfiiic,  Imt  it  ran- 
n»>t  l>e  |M>Krtilile  tliat  all  tin*  vtitH'K  iu-viirr\i\^  iu  Bnnu  iu  IHH'.MKJ  w^ut* 
only  of  *ttrppt*x*occal  iufoetion  aud  uot  iiiilui'UiUi;  and  I  am  even  le^H 
inclined  to  admit  this  ]ioHKibility  sim-e  I  had  under  my  eye  in  Konie 
caaPH  what  were  lirobubly  inHiienza  bacilM.  l*foitVer  writer  in  Imk 
work  on  the  etiohij^y  of  iudneuza  that  smear  cultures  mmle  from  the 
secretion  coveriuK  the  mucous  memlirane  of  Ihe  larynx  and  trachea 
usually  sliowed  a  mixture  of  various  b;u'teria,  Ktreptoeocei,  Fraenkel'H 
Uiplococci,  etc.,  but  that  very  regularly  amon|r  them  were  found  the 
iufluenza  l>iu:illi  in  far  the  ^'rea&t^st  uundN>r.  Tn  the  iMouelii  the  iid- 
inixtiin^  with  *)ther  lja<"terbi  iM^-ame  Ii^ks  aud  lews  notice-able,  and  iu  tlie 
puruieut  contents  of  tlie  finer  l>roncljial  twi^s,  as  also  iu  tiie  jtuhuouary 
HubKtauce,  the  influeii/ji  bacilli  alone  were  found.  I  can  contirm  this 
statenieut  by  the  n^iilts  of  my  latest  inveHtij^atious,  aud  f>re<'isely 
for  that  reason  do  I  maintain  that  the  stref>tncocci  whicli  I  olitaiued 
frrmi  the  imeumouic  areas  throin^Ji  cxj»lnrat*^try  puneture,  oft^ni  in  the 
very  earliest  Htjme  of  the  liK'al  pnbnonary  iuttarninati(»n,  are  not  to  br 
hx)ked  ui)on  as  accidental  intruders  of  no  si^uiticiiuce  as  re^^ard^  the 
cJiaracter  of  the  iiiilammation,  eHpecially  uot  when,  as  in  nearly  all 
the  cawes,  only  strppt<H-<H*ci,  and  i\o  diplm-occi  or  other  nnliuary 
bronchial  bacteria,  were  ftanid. 

Kiuce.  the  [mblicatinn  of  Pfeiffer's  disc^jvery  I  have  <»xaniined 
a^ain  all  my  preparations  of  the  streptoctH'cus  pneumonias  occuirin^ 
ilnriug  the  course  of  the  influenza  epirlemic.  I  find  iu  them  the 
Hame  condition  in  the  bronchi,  the  collrclions  of  pus,  the  raising  uji  of 
tho  epithelium,  the  thickeujij^  of  the  wall,  while  in  other  bronchi  no 
chaoges  whatever  luiil  taken  |)lace.  Iu  the  itulmonarv  tissues  tln*re 
wrere  thickeuiu^^,  increase  of  connective  tissue,  an  iucreasr-  iu  the 
U'idth  4)f  the  septa,  an  iufiltrati^m  with  round  cells,  aud  in  many 
nJveoIi  an  emdate  pcuir  in  tibriu  Imt  rieli  in  cidls.  ;is  iu  pun*  inHu- 
enza.     But  the  stain  whi4'h  1  usetl  at  tliat  time  wjis  Jiot  suited  to  the 

^iifferentijition  of  iutluen/Ji  bacilli. 

A»  stjtte.<l  al>oTe,  I  am  convinuiMl  of  the  rojitii^'iciusnesH  of  wtrejito- 

COOeUH  pneumonia.     Iu  my  first  series  there  fell  ill  a  uiother,  thou  the 
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Bon,  Mien  a  female  relative  who  was  uctiui^  as  uurse,  a  male  narse, 
H  nui-siiiK  Htstev,  aud  the  clergymau  who  liail  visited  the  latter;  in  the 
secfjuil  seriea  were  a  father  aud  kod  ;  iu  the  third,  a  man  and  liis  wife 
and  the  phvsioiau  wha  Imd  att^^nded  tliem.  The  manv  casea  which 
I  Haw  in  the  tirst  iiiflneiiza  opideiinc  (iften  (H'cnrred  in  jp-oiiiw*;  for 
example,  there  were  four  sevem  cases  on  a  farm  iu  tlie  person-s  of  ft 
mother,  her  daughter,  her  son.  and  the  wife  t>t  the  latter;  the 
dmijjliter  died,  the  others  recovt'red  after  a  hm^  illneHH.  Many  Umk 
sit-k  in  tht*  hns[iitid  after  other  patients  had  been  admitted.  It  iDJiV 
be  assertiMl  Ihat  the  influenza  was  the  artunl  Ijawal  iliseuse  in  these 
cases,  bnt  in  that  case  the  HtreiitncoeciiK  iufoctiim  must  have  lieen 
added  to  it.     The  streptococcus  disease  must  tlierefore  be  oontagioos. 

PeviiViar  FffntH  of  Pneumonia. 

BetT.\epu  the  pneumonias,  hitherto  discussed,  it  is  possible  to 
trace  a  certain  etiiilaj.!ii'al  relation  as  a  basis  of  clasaiticatiim.  Thna 
the  t^roup  of  iineiiiniinins  produced  iinly  by  the  i)resence  of  the  iu- 
tlueni^a  bariUns  is  Mrlf-evidHut,  also  that  produced  by  the  di])h<-oc- 
L'us  pncuniuuia',  and  Knnlly  the  complication  of  iuHucLZii  with  8trei>- 
tococcus  imcuuionia.  This  does  not,  however,  exhaust  the  various 
fm'ins  <tf  imbuoiiary  iuH.ininTatitin  occurring  in  intlnpn/a.  There  are 
othei-  pulnmnary  diseases,  which  are  mentiuned  by  some  authors  as 
I>ecn]iar  forms  of  influenza  pneumuuia,  which  should,  however,  prol»- 
ably  1h'  mortMMjrrectly  lortkfd  u]>oii  as  mixwl  infections,  Ieav1n^i  un- 
decided whctlu-r  tlu\v  have  oriKiuatoit  us  mixed  infections  in  the  be- 
^'iimin^,  lu*  whether  the  foreign  bacilli  have  oidy  been  added  to  the 
inriiU'iiza  bai-illi  in  the  rnurHc  r.f  the  disease. 

Srfitir  ;iiid  putrid  pneumonias,  [;angrene  of  tlie  hint^s,  suppurative 
piu'iiiiioiiijiM,  abscess  of  the  hui^s,  have  been  fretineutly  observed. 
Tln^  friMpu'iit  tH'fiirrenr*'  (tf  rin-nmsi-ribHd  pncunioniaH,  which  ende<l 
in  al)srf'ss,  w;is  in  a  hi^h  ih'^n-r  notict'abh^  iluring  the  epidemic  itf 
infliii-nza.  \\'<*  nmsl  differeiitijitc  Ix'tweeu  two  groups  of  the  afffMv 
tions,  viz.  :  ( 1,1  |nih-iil  juuMiraniiia.-iinl  Lcaiif^rcnt'of  the  hiri^',  (»ri^^iuatin^: 
f'itlier  idio]»aHii(:illy  or  addi-d  to  a  pnrnlr'nt  bronchitis,  bronchiecta- 
sis, and  siiniiar  ^;iavi'  affpctions  wliich  liad  pi-eviously  existed;  and 
CI)  Mcpticopya'iiuc  aflVclioiiH  wliicli  comftlicati^  a  primary  deposit  of 
pus  in  some  otlno-  porHon  of  tln'  lu.dy.  A  cjise  of  this  kind  has  l^een 
iiiiiiuti'I.v  ili'sciibii!  I.y  Kraiinhals,  wliich  reHembletl  both  in  its  conrae 
and  lh<'  lindiu^'s  at  tlnwuitopsy  Finlih^r's  stri*ptoc4M*euH  pneumonia, 
in  wln'rh,  bowi'vi-y,  thr*  Hlri'jitijrnri-i  wt-rc  not  found. 

A  man,  a-^i'd  ■>■"  years.  fmiiR-rly  syphilitic,  was  tjiken  with  a  chill 
••in  January  llUli.  IS'.Ml.  There  were  distinct  s\mptnmH  of  iutluenza, 
temperature  liiy.o     ^1(11.3  ),  no    olgec-tive   sympt\>mb.     Ou  Jtuiuury 
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l^tL,  stabbing;  ^lains  on  the  left  side,  below  the  arch  of  the  rils.  oaiue 
on;   over  the  left  long  were  disseminated,  lai^  and  small  Imbbliug 
rales.      During  the  following  days  the  catarrhal  symptoms  im-reased 
and  there  was  complete  insomnia.     On  the  ±2d.  the  oatjiirli  was  also 
noticed  on  the  right  side,  and  slight  icterus   oci-nmHl.     On   Janu- 
ary 23tl,  dnlnesa  in   the  lower  i»art  of  the  l^-ft  side  |K>sterittrly  wiis 
marked,  also  l^egiuuing  in  the  hiwer  j»art  of  the  right  i-hest  |H»ste- 
riorly.      The  weakness  iuereasetl.  and  on  Janmiry  2tUh  the  luitient 
diei.1.      Xi  the  auto|)sy  both  lungs  presentetl  changes,  more  advanced 
on  the  left  side ;  the  lower  lobe  was  volumin*  uls  as  in  fibroid  pneu- 
monia, firm,  very  brittle,  easily  broken  by  jiressure;  on  section  the 
snrface  was  seen  to  !>e  tlark  gray,  nearly  smooth,  presenting  only  the 
slightest  indication  of  granular  substance:  it  was  thickly  d<ttteil  and 
crossed  in  all  directions  liy  yellowish  streaks  in  which  the  substance 
of  the  lung  was  of  nearly  duid  consistence-     On  closer  olwervation  it 
WAH  seen  that  the  seemingly  iliffuse  lesions  of  bttth  lower  lobes  were 
due  to  the  couMuem-e  of  numerous  individual  puenmouic  f<ici,  whose 
4*t»ntral  jiortions  hatl  a  yellowish,  8f>fteueil  apiieantnce.  and  whose  i»e- 
ripbery  was  gray;  with  this  were  present  small,  sharjily  defined  ali- 
scesses,  filled  with  a  brownish,  fetid  pns.     The  ]inlnumary  |»leura  pre- 
esenteil  a  slight  fibrous,  puriform  de}x)sit  and  aiNmt  '2(N>  c.c.  of  a  dark 
yellow,  turbid,  bad-smelling  serum.     A  iwcteriological  examination 
revealeil  cix^i,  which  were  not  the  ordinary  pus  microbes,  and  l^cilli 
of  extraordinarily  small  size. 

In  another  case  which  ended  fatally  with  severe  cerebral  symi>- 

t«>m8  an  area  of  consoliilation,  the  size  i»f  au  apple,  in  whose  vicinity 

the  pleura  Khi»we<l  whitish,  necrotic  discoloratious,  w.*is  found  in  the 

lower  lol>e  of  tlie  right  lung,  occupying  tlie  free  Ijorder  laterally.    (>u 

se^-tion  the  whole  dejtosit  was  found  to  t-ousist  in  a  great  number  of 

confluent,  brokeunlottn  cavities,  filled  with  a  gia\  ish-green  fetid  pus. 

In  the  pleural  cavity  was  found  a  feti*!  sen>punilent  exudatii»n  to  the 

amount  <»f  1,5<N»  c.c.     Tliere  were  highly  tibrin<tus  jmrulent  deposits. 

but  nothing  else.     Bacteriologically  there  were  found  mainly  staph\- 

l.icfH'ci,  as  well  as  the  nMl-Kliaped  bacteria  \vlii<li  li«juefy  gelatin. 

The  seeond  group  of  Krannhals  contains  purulent  but  not  putrid 
pneumonias:  (1)  Acute  alwcess  of  tlie  lungs,  without  or  with  slight 
puenmouic  changes;  (2)  secondary  al»scess  of  tlie  lujigs  (coniplicat- 
iug  ty])hoid  fever);  (/J)  circumscribed  nou-fibriuous  juieunioniaa 
K*>iiig  on  to  al>K<'e88  formation;  (4)  altscess  of  tlie  lungs,  the  result  of 
a  prerious  typical  fibroid  jaieunionia  going  on  to  diftuse  induratiini. 
Acute  alwcess  of  the  lungs  and  circuniscriU'd  i»neununiia  eventu- 
ating in  alwcesH  formation  are  to  V)e  looked  upon  as  especially  char- 
acteristic of  the  intlmMizii  period.  paHi»ularly  if  they  (H'cur  i?»  other- 
wise strong  and  i>reviously  healthy  individuals.  As  an  exam ph' the 
following  cjuHe  may  Im*  mentioned: 

A  girl,  IS  years  of  age,  a  strong  workwoman,  who  had  formerly 
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always  been  liealtliy,  wiu»  luhuitttMl  Df^vuilH^r  lUL  Slio  luul  boM 
titkr'n  ill  t<*n  dnvH  l>ofore  witli  pjiiii  iu  ilie  hiiIo,  feror,  <lyH])it(i'a;  no 
lilfKxIy  or  riiHt-coloi-eil  Hputuiu.  Din^iKMJH:  Puouuumiti  tihrinoaa 
BiuiHtia.  piipiirnotlionu.  AHpinitiiai  of  tluM^lieMt  n-iiiovml  *2,UM>  r.c. 
of  a  tliiii  pUK,  Hdiuewlmt  Liu^tnl  with  1>KkhL  The  puticut  died  ou 
D^ceinlM>r  titb.  At  the  iLuto[isy,  itvidf^ucoi^  worn  fouud  of  it  MliKht 
84^rnu>4  luiKliiLtitiuitiH;  tho  loft  jileund  fiivitv  coutiiined  air  and  paru- 
leiit  spruiii.  Both  [ilonral  Hnrfac**^  wtTi*  thickly  C()v*'r*»d  with  fihri- 
nous  punileut  dopiwH-s.  Tlio  hiii^  wjw  ronipn^sM^l,  ciiruili*Hl.  Tho 
lower  lolio  eoutfiinf^it  iMwtt^riorly  and  hitorally  hu  ai^a.  the  Hi/e  of  a 
firit,  oouHiHtini^  of  n  iiund»er  of  hmiuII  nlHct^HKOK  ooutaiiiiiiK  n  ^ityMiiHli, 
non-fptid  piia.  Tim  larK«*t,  of  the  hizo  of  a  w;vlntit»  wjw  Hitnattvl  very 
Hnpni'Hriidly  immt^diatt^ly  holow  th<>  pulmonary  ph'ura,  which  prtv 
H(*iit(>d  at  thifl  |H)int  a  whitiHh  necrotic  diKcoloration,  and  niiH  |it*r- 
forat^d.  Tho  lun^  tisHue  Hitnated  lit^twtM'n  tliM  almceHHeH  whm  r<'hi\ed, 
uot  fBally  couHolidated  iiM  iu  pneuniouia ;  there  whh  no  tihrinona 
pneumonia.  Ou  the  ri^ht  side  also  hotli  pleural  HurfaceH  were 
Covered  with  tibrinouH  depositn.  The  laryniL  and  tracheji  conlainiMl 
blot^ly  mucus,  tJie  mucous  inembmue  nf  the  Itronchi  Hhow<>d  iLirk 
browu  an?a>i  of  iujectiou.  The  pus  from  the  alwceHH  coiit»iin*Ml  diphf- 
cooei  and  long  cocci  chaius,  the  exudate  on  the  pleura  spatHc  inicnw 
oooci,  all  l)eiii^  nearly  without  exemption  strept^n'occi. 

A  Hecond  case  is  simihtr  to  this  f)ne.  In  tlie  middle  of  Novenilier 
inHuen/JL  was  contnu-led;  iu  the  l»ej»inuiuK  <>f  Uecein^ter  dysputixa 
»uil  cou^h  rtp|>eared,  the  mind  UM.'ame  clouded,  tliere  wan  cyuutmiH, 
no  exptvtoratiou  wuh  pn^-nt;  there  was  a  biUt-^ral  pleuritic  exuda- 
tion, and  lioth  wrists  were  painful  to  pressure  luid  on  mmement.  At 
the  post-mortem  examination  a  pleuritic  exu<Iate  of  a  dark-browij 
Ci»lor  and  very  turbid,  and  fibropumlent  de|Hi«iti*  were  found;  the 
left  lung  wjw  com pr«*sse4i,  containiuji  u<»air;  the  <'entre  of  the  lower 
IoIh*  reviAahnl  au  almcess  thu  si/ti  of  a  tdjt*rry,  liltc>d  witli  a  dark-^rviMi- 
ish-Kray  pus;  there  wns  ni>  couNoIidation  uf  tlie  lun^  tissue  in  itri 
vicinity;  the  left  wrist-joiut  contjiined  a  few  dro]>s  of  m-^MMiisli  pus. 
The  pus  fouud  in  the  pulmonary  alwci-ss,  and  the  wri>*i-j(tint  eon- 
tainc<l  a  ^rent  uuml>er  of  strr>pt<K-t>c<^i.  We  may  pn^liablv  Lake  for 
l^rauteit  in  iNith  caHes  that  a  circumscriU^  pneumonia  hml  prtH^nh^l 
tlie  ftirmatiou  of  the  altsccss. 

Similar  caAes  have  b«en  fref|uently  described,  iu  which  waa  fonod 
a  sinj^le  cin'ums<Til>ed  pneumonic  dei>osit,  situattnl  ou  the  Ixtrder 
of  a  lol»e  of  the  lung,  goin^  on  to  aliscess  fonnatitni  M'ith  a  cidlular 
jdveolnr  exndation,  aud  in  which  the  greatest  prolwbility  existeil  that 
the  affection  hml  resultetl  from  a  catarrhal  (leriplenritiw,  iu  which 
streptivocci  and  staphyhn'occi  were  preaeut. 

When  in  other  cases  the  pulmonary  abscess  has  dovelopod  after  ft 
fibrinous  pneumonia  had  i)a8seil  into  diffuse  induration,  wo  may  m- 
sume  that  suppunition  hjis  Ijeen  canseil  either  directly  by  thn  iufln- 
euza  liacillua,  or  by  a  mixed  infection  which  wim  induced  by  the 
indue  uza. 


■ 
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The  fre*|aency  of  Urn  fovinalinu  of  u1>HceMH  aiul  gani^rflne  nt  the 

tHruiiimtiou  i>f  au  iiiHii(>i)/ji  piioiiitioiuu  Ii;lh  \uh'\\  anhHiiiuiiaioii  ui  lite- 

raturo  by  a  ((Teat  uauy  obMoivutious.     I'fi'iffor  aud  \\'eit!liHelbHum 

uolictMl  iu  iullueuyji  au  acciiumliitiim  of  rimiul  lvIIh  in  many  huuiU 

|x>rtiou8  i»f  the  luugH  in  the  i>eriln-om']iial  iiutl  int^ralveoiur  couneetive 

tiesiie,  combined  with   necrosis   and  snijpuratiou.     TJioy    reKarded 

^li€8e  lesioMH  aH  very  HDiall  alMceHses;  thuN,  tlie  formatinn  of  lar^e 

A.l)Bce88e8,  which  have  l)een  (U^ij^nated  as  imnilent  pueuiiKuiuis,  ih 

&Jso  intelligible.     Kiblicrt  and  Marchaud  eiupliasize  the  inclimitiou 

o/tlie  puHUinoniaa  of  inHuen/Ji  Ut  uecroiic  ch;ln^roH  iiiid  iiw  fttriiiatinn 

of  abrice-sses;  Zenker  and  lUiyner  luive  (iliHenod  abucesHeH  ami  ^:an- 

^rcne  of  the  hint;H,  ffUIowiu^;  til»rinrni8  pneumonia  due  to  influenza. 

Lei  ell  tenH  tern  mmitiouK  five  ntses  of  (ibrtceHH  and  two  of  (^(in^jreue  of 

the    lung  following  i^rifipal  imeuinouia,  ami  even  at  that  time  laid 

»tro«8  ou  the  surpriHiu^  fact  that  every  one  of  these  neveu  caAOS  oe- 

ciiirred  in  yoouj^  and  previouHly  bt'ulthy  perK'nis.     Hitzi^  in  one  caHo 

found  the  8pe<'ific  iiiilueuzji  Imeilli  in  the  pus  uf  an  abscess. 

Ah  reganlw  the  syniptoniH  whieh  are  thereby  eauKetl,  we  niuat  beiir 

in  uiiud  all  tlie  cliant^^M  which  are  usuiilly  found  in  ^ati^'rciie  jind  ab- 

HceHH  formation  of  tlie  hin^.     The  gnive  febrih'  roiirsr  of  the  dis^'.-wc, 

the  periodical  evactiiition  of  lar^e  <piantities  of  ims.  the  intercun-i-nt 

beinorrhii^ea  which   are  at  times    very    i»rofuKe.   and  the  advent  t)f 

pueninothorax,  are  synipt^miH  which  are  not  rhjinicteristii'  nf  inHu- 

enza.     In  two  cases  re|>orted  i\v  Lt:'icLteustern  a  nnilatf-ral   pnennifi- 

thoi-ax  suddenly   api^eared   in   Htirnijj;,   youthful   iiidividualH   at   the 

height  of  the  inHuenza  pr(x*esH,   jurompjinii-d  by  severe  Kfwwniodic 

couyli.     The  autofwy  iu  one  cjwe  showeil  tliat  no  iuHaininalory  proc- 

«w  or  abHcesft  wjie  present  in  the  bui^'.     The  cohipressed  lun^  on 

^^iu^  inflate*!  did  not  reveal  tim  point  of  rupture,  ho  that  lA^icliten- 

Ht'm  took  f' ir  ^;rauteil  iu  these  cawes  that  the  violent  puroxyHms  of 

«*iiKb  hiul  iu  the  Hrst  instance  caused  a  vehicular  or  wnb]yh'ural  eni- 

l»LvHeinH,  probably   under  the  fuvoriuK  ititluiMice  <>f  the   jiulniouary 

liyiHTfiemia,  and  that  tiie  puenm<>tli<>rav  had  hdicn  jihice  tlimui^h  the 

nii)tttre  of  an  emifhysema  vesicle,  an  oceurn-iice  ttliich  Iji'ichb'iiKteru 

ooraiwres  to  the  similar  chan^'cs  wliicli   perniit  the  ]»jwsa^;e  of  jjas 

into  thD  alnlomiual  i-avity  thnnif^di   ini]>erci'ptilily  suiiill  injuries  to 

the  iut<*stiue. 

FrequeuCff  of  Ptn'mmntifi    lit    fnffut-nztt. 

From  all  that  has  been  saitl  of  the  ]meumoni;is  of  inlhienza  we 
may  H^e  that  the  diaf^nosia.is  iu  many  eases  very  difficult.  Some 
observers  lortk  upnu  even  the  smallest  deposits  in  the  Iuuk  jis  ]ineu- 
uiouic;  others  again  diagnose  a  ]iiieuitionia  only  when  marked  duluesa 
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i8  preeeut.  This  in  itself  is  a  anfticieut  rcasou  for  the  K^i^tit  iliRcrop- 
ancy  in  the  u(im1>er  of  cjisea  f)f  influeiizit  pnt^uinoniii  r«*i«irt4(l  hy 
iliffereut  oli«»'rver8.  AMiiU?  froia  this,  Jiowover,  wi*  crtiiiiol  douht  that 
in  diiTereut  ItX'AliticH,  tu  other  wohIh^  in  <liflfen*ut  citx.*iiiiiH<.rilK'<l 
tipi(1t>iiiit'H,  th<^  iiuinl>t*r  i»f  fjisert  of  pimutnonia  coiiiitlifutiuf;  iiiHuHiiyji 
variwl  grently.  Just  iw  it  amy  hapiien  that  in  ont>  city  th«  *li|ili»- 
c<HHn  prt^fombly  iuH'om|>atiy  tlio  iutluen/Jt,  au<l  oniiHo  all  the  symptoms 
of  <1iHeaMt^  wliich  are  natural  to  thcin,  ami  in  otiior  hM'nlitieti  tlie  HtrejH 
tiR^t>c*ci  jKvompany  tht^  inllufuza  ahm»Ht  invariaUly,  ho  there  murit  have 
been  h>oalitieH  in  which  mixed  infet^tioua  ami  tlieir  oousequont  pneu- 
monias hnvo  mado  their  appearauoe  in  var\iu^  form  ami  in  varying 
number.  It  is  thi^rt^fore  liardly  of  }iuy  value  to  sbite  an  avr<raf;e  num- 
ber for  the  frefpnnicy  of  pneumonia,  but  it  will  1>o  iuterentin^^  to  pre- 
sent Huim*  exauipirs  of  Hie  ^reat  dis(»arity  in  th<>  fi^pnos. 

In  thn  ollicial  ri'iMtrt  from  Havaria  the  KlatwuentH  fnmi  tliH  ililTiTtMit 
mi>li<*al  tlistrictrt  vary  lK»tweon  0.4  ami  21  j>er  cent.  In  8a\oi»y  tlte 
ti^^uroH  vary  l»otwot>u  0.r»  ami  15  per  wnt.  From  tliese  wiiloly  difffr- 
ent  ti^nres  ihfu  wf  olitaiu  au  avera^fi^  of  0  or  7  |w'r  cent.  Tiiis  tinnn' 
is  cornilwirated  by  the  Htatintirs  of  Utten,  who  met  witli  from  (i  to 
8  i>er  i'f'ui.  on  an  avi-n^^e.  The  records  from  Switw'rlaud  ^ave  for 
3,2i^*  ciist^  of  iurtut'u/a.  '.Kt  casos  «»f  pnouniouia,  i>r  "l.X  |K'r  cent.  An 
extmonliuarily  low  rt^in^  is  given  by  Fleischer  f<»r  Erlau^^en,  luuiiely, 
in  54:1  o»iK<>rt  of  inllut'Tiwi  only  .*$  of  pneumonia.  Coler's  liis'^nrps  for  tli(> 
FruHsian  army  are  also  extnuirdinarily  small,  for  outof  34,r)o<M*jis*»st»f 
intluen/a  there  were  f)uly  21t*  of  pneumonia,  or  l>.0  |ior  cent.  In  tlie 
stjttistics  for  tht*  <riitire  army  he  found  o't^^Hui  caM*s  of  intlutMi/a  and 
d!{4  of  pneumtmia,  or  u  little  Ihsh  than  one  1  \»^r  cent.  The  statistics 
of  lioHpit^ils  Ktve  Its  a  very  much  lii>{her  proportion  of  cjise^s  of  pneu- 
monia, for  the  reason,  doubtless,  that  pneumonia  ludicnts  esjMH'ijdly 
se4»k  aibnittfluce  to  the  hospitals  in  times  of  intluenza.  In  the  City 
HoMpital  in  ('olitKi'**.  *'24  |>«'r  cent,  is  rec«»rde(l;  in  tlie  Hotel  Dieu  at 
Paris,  22  |)t*r  cent. ;  in  Friedriclwhain,  22  |»erceut. ;  in  Hamburg,  17 
per  cent.;  in  Nureml)er^,  1*2  |ier  cent.;  in  Freiburg,  11. H  |»««r  cent. 
IioM'er  ti(iuro8  are :  In  Uiu'ii,  4  percent.;  in  Munich,  4  i»er  c<Hit. ;  in 
Ij(»ipHic,  4  i)er  <HMit. ;  in  MagdeburK,  -^  l»er  cent. 

The  mortality  is  theater  in  the  pneumonia  of  iutlueuza  than  in 
onlinary  unconiplicntiMl  pneunnniias.  The  German  c(»llective  inve.Hti- 
gation  plac<Ml  the  mortality  at  alxuit  17  per  cent.  In  tlie  City  Hos- 
pitid  in  ('olofoie  it  was  found  in  W  HO  i>i*r  cent.;  in  Riga,  43.^)  jH^r 
cent. ;  iti  I^>st<iu,  29.45  i>er  cent. 
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We  have  giitLered  tlip  infommtion  during  tlif*  inHneiiza  epidemic 
tliAt  art  a  8e<iuel  to  tlie  pulunmarv  (iffoftirm  the  [ilonni  is  fiu<iueull\ 
also  involved,  ami  as  Pfeiffer  f^uud,  iu  oue  a\se  <jf  iulliiruxji  piien- 
moiiia,  that  tlie  ptinihnit  de]vosit  oii  the  suifuce  of  the  pletini  was 
thoroughly  sahirated  witlt  iiiHueuza  bacilli,  the  possibility  uf  the 
causuiiou  of  pleuritis  by  thf*  iTiHneiiza  bacillus  is  thus  demoustnited. 
On  the  other  Laod  itoaniutt  !>p  dimbted  tlmt  a  great  nuiuljer  of  the 
pleuritic  ftflFectious  occurring  thiriug  the  prcvulence  of  iuiluenua  are 
prciducwl  by  a  iiiised  iufectiou. 

As  to  the  frwpiency  witli  which  the  jilcnra  is  jiffccted  we  find  that 

it    (wcnrs  as  a  styjuel  iu  pneiunouia,  aci'ordiug  to  tlu^  tabulation  tit' 

tli<?('(ill(»ctive  iiivHstigatioii  in  (Teiiimiiy,  in  from  I'i  to  H'^  jut  cent. 

'*f    tlie  caHCH.     If  we  examine  iut<f  the  freiiuoncy  witli  which  t-xmhi- 

txv<i  pleuritift   (^KTcui-s,   we   meet   with   statempnts   of  some  value  itt 

Ki^iuihalh,  who  found  this  infection  of  the  plnum  during  iiiflui'ti/a 

I>T'<^Hent  in  1*2  cases  out  of  2'2(.);   iu  H7  cjises  in  the  hospital  an  fH'iisinn 

m.  tiio  i>leura  Wiis  jireseut  in  7,  so  this  shouhl  not  !h?  lonke-d  n\nni  as 

li-O.  iiisiguiticaut  complication.     The  cxudjition  iu  these  cases  was  as  a 

goiieral  nile  sHrofibrinous,  Imt  was   purulent   in  (J   cases.     A  radical 

f>l»eration  liad  to  l»e  performed  in  ii  cases,  8  of  which  i-ecovered,  and 

-  ended  in  tieatli  on  account  of  otlier  organic  affivtinns.     Kraimliats 

is    tbtis  of  the  opim<m  that  exudative  pburitis  4-nni])licatcs  iullam- 

naatory  affections  of  the  lung,  during  the  existence  of  the  inHucux-a 

<*X>idemic  more  fretpiently  than  at  other  times.     Wo  must  of  course 

bear  in  mind,  in  this  con<-lusion,  that  just  sui:!i  cjises  attract  atti'nti<ni 

t<>  tliPinselves  iu  which  the  affection  af  the  pleura  jihiys  an  inipen-tant 

^oIf>intIie  s\  niptomjttology  of  the  disease.     Tt  is  ditlicult  tn  di-i'idc 

liow  frequently  tm  the  whole  the  j^lcura  is  involved  iu  tfin  imcunionic 

iifr<3<tiitn.     Regarding  this  condition  it  has,  hctwever,  l»een  ps]K'cially 

UoM  that  during  tlir  jirevalenee  of  inHncnza  severe  {.!enrdrc  jitVec- 

^tJiw  make  their  appearance.     Ivrannlials  lijus   ]>]Tived  by  ligurcs  tlie 

fre<|aeut  occurrence  of  pleuritic  affections,  ami  a  tnlndation  of  the 

«•««  treated  in  the  hospital  at  Riga  during  a  uuiuU-r  i«I'  years  gives 

*lwfoflowiiig  resulta: 
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I'teuriLlH 
•ernmk. 

Pl«uritbi 
punjIfUiLo. 

T-'Ud. 

Vkak. 

Iirjriileiitu. 

T.il.J 

17 
15 
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14 
25 

90 
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|ys7.. 
IHSS. . 

2G 
32 

15 

21 
30 
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71 
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The  increase  in  the  fre<|ueuoy  of  ]>lenritiH  has  also  l»eeu  imitU^  ovi- 
deut  ou  the  poHt-mortem  table,  as  showu  by  tht^  folhtwiii^  Uxhlo  nf 
Kraunhals: 


Pleurittfl 


JulTl.lN(C.|July  l,lt«ttt.(July  t.irM). 

tojun«>ao.  to.)iiDe9l>,    ro  Juno  :ftt. 

IKHK.         j         IWO.         >         IHM). 


Idiopatllic 

In  pnvninoiiia 
In  tuberculodia 


PleuritfB  puruleotii. 


Idiopathic 

Metttpueiimonic 

Septic(>pya.'mlc 

In  pulmonary  al>aoG8s  anti  gangrene 

In  tiilxirculusis 


to  June  80, 
IWW. 

3 

1 

8 
4 

8 


July  l.lMMH.  July  l.lfW. 

to  Jun**  3SU,  lu  Juof  Du, 

IHMO,  iHim. 
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The  observatiouH  of  this  investigator  have  uIho  shown  that  the 
number  of  cases  of  i>leuritis,  as  far  as  they  are  taken  from  the  hos- 
pital material,  are  divided  in  such  a  manner  as  to  time  that  of  seventy- 
one  cjises  in  the  year  lH8i>,  twenty-nine,  tliat  is  to  say  nearly  one-half, 
occurred  in  the  months  of  November  and  December.  In  the  tirst  half 
of  the  year  iSiJO  a  whole  series  of  pleuritic  emphysemjis  oriKimitiiiu 
during  tlie  e]>idemic  of  influenza  had  to  l>e  o(>erated  on.  Although 
one  may  at  any  rate  hold  the  opinion  regarding  the  purulent  afl'et*- 
tions  of  the  pleura  which  have  oct^urred  in  the  course  of  a  imounionia, 
that  th«*He  secondary  clmnges  were  not  comiected  with  the  inriuonzji, 
we  are  lM)Uud  to  regard  the  primary  affe^rtions  of  the  pleura,  and  ch- 
]>ecially  the  ])nrulent  forms,  as  l>eing  in  close  relationship  with  the 
influen/a  infection.  A  whole  series  of  purulent  emphysennis  of  the 
pleura  has  been  ol>ufn'e<l  without  the  <K>currence  of  a  lesion  and  with- 
out the  j>re8euce  of  tul>erculosis,  in  which  a  pulmonary  affe<*tion  could 
he  demonstrated  neither  dinicjilly  nor  anatomically,  fnmi  which  the 
pleuritis  (*ould  have  taken  its  origin.  Very  fre<|uently  it  iuvolveil 
young  and  strong  jiersons. 

So  far  as  the  bicteriological  findings  of  these  cases  of  empyema 
are  concerned,  the  streptococcus  i»yogenes  is  undoubtedly  the  most 
fre4iuent  cause.  As  it  hiis  lx?en  found  in  Bonn  in  pumleut  pleural  exu- 
datt^s,  s(»  also  has  its  continued  i)rftsence  l>een  demonstrated  by  Kraun- 
hals in  Riga  in  nineteen  cases  of  primary  empyema.  In  the  meta- 
pneumonic empyemas  the  streptococcus  is  sometimes  found  alone,  in 
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other  cases,  however,  associated  with  the  staphylococcus;  iu  still 
other  caaes  the  staphylococcus  is  fouud  alone.  In  crises  iu  which 
the  exudate  existed  contem{)oraneuusly  with  pulmonary  abscesses 
Krannhals  has  also  demonstrated  the  presence  at  times  of  the  strep- 
tocrocxms  and  at  other  times  of  the  staphylococcus  albus  and  cit- 
reus.  In  one  case  iu  which  a  fibrinous  pneumonia  existed,  he 
waB  able  to  demonstrate  in  the  exudate  the  pueumococcus  of  Fraen- 
kel,  besides  the  Btrei)toc(XM;i.  The  puK-pr<Hlucing  cocci  therefore 
were  found  most  fre<iueutly,  aud  among  these  the  streptococcus  pyo- 
genes i>iays  the  most  prominent  role.  The  ol>servations  of  other 
investigators  also  prove  that  ou  affection  of  the  pleura  may  follow, 
without  the  occurrence  of  a  pneumonia,  in  the  course  of  au  influenza 
bronchitis.  Wo  must,  however,  note  here  that  the  pneumcmic  symp- 
toms during  influenza  are  of  such  a  nature  that  they  may  be  easily 
overlooketl;  Kundrat,  Kahler,  Weichselbaum,  Netter,  and  Major  have 
describetl  a  purulent  pleuritis  following  the  bronchitis  of  influenza. 

Leichtenstem  dwells  with  esi>ecial  om])haHiH  on  the  fac^t  that  there 
exists  an  extraordinarily  grave,  usually  latent  form  of  acute  primary 
l(ri]ipal  pleuritis,  which  comes  (m  nearly  simultaueimsly  with  the 
attack  of  influenza,  more  fre<iuently  appearing  ou  the  second  or  third 
ilay  of  the  attack;  it  sets  iu  with  a  chill  and  a  high,  continued  fever, 
leading  at  once  to  severe  dyH]>n(i>a  and  cyanosis.  In  a  short  time 
rjipidly  increjising,  not  infrefjuently  l>il)it(»ral,  deposits  of  most  char- 
;icteriKtic  nature  ar(?  foniKnl.  The  fluid  under  tlieno  circumstances  is 
turbiil,  seropundent,  of  a  pcculijir  (lull-yellow  color.  Loicht<MiHtern 
has  demonstrated  the  fact  in  ii  imnilH-r  of  HcctioiiH  that  this  pleuritis 
exudativa  acutissima  grijipaliH  is  u  primary  one,  tliat  is  to  say,  leav- 
ing aside  the  grave  difl'use  bronehitis  and  the  i)ulnionary  hyi)or»'niia, 
that  it  occurs  without  tlie  presence  of  inHaniiiiatory  inflltrations  of 
the  lung  tissue.  The  exudate  liaviiig  the  above-mentioned  peculiar 
macroscojiic  <jualities,  jirodm-ed  bactoriologiciilly  a  jaire  culture  of 
enormous  fiuantities  of  streptococci.  Anions  the  syinptoniH  wliich 
are  jiroduced  by  the  f)UHet  of  tliiH  pleuriti<'  afl'ectiou,  great  dysjmo-a 
is  e8i)ecially  to  Iw^  mentioned.  After  a  broiieliitiH  has  come  into  ex- 
istence, which  iu  itself  readily  causes  ditfieult  breathing  in  influenza, 
the  dyspmea  [h  incrense<l  in  an  astonishing  manner  by  the  inter- 
curr^nce  of  the  pleuritic  affection,  so  that  v*'ry  strong,  youthful  in- 
dividuals are  sometinies  suddenly  taken  off"  by  this  complication. 
As  we  are  not  able  to  find  an  exitlanation  for  this  extreme  dyHjmcea 
in  the  mechanical  changes  alone,  we  have  to  deal  here  probably  with 
au  increased  action  of  some  poison. 

Besides  these  exudative  inflammatory  forms  of  jdeuritis,  we  also 
meet  with  a  dry  inflammatory  process  in  this  membrane,  occasionally 
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even  of  au  extraordinary  extent,  so  that  a  friction  Monnil  can  l>e  beanl 
over  one  whole  side  of  the  chest,  and  occasionally  it  may  even  be  felt 
on  [ulpatiou. 

An  estraoriUnarily  HtublKnn  courae  and  a  rapitl  loss  of  Htrength 
have  in  ^;eueral  Ix^n  met  with  in  the  serofilirinous  effusions  occur- 
riuj^  ill  the  course  of  pneumonia.  The  purnlent  exudates,  which 
occur  durinjij  the  conrso  of  a  pneumonia,  esiiecially  of  the  crou]>oas 
variety,  liave  usually  exerted  a  deleterious  intiueuce  on  the  organism. 
We  ait^  justitit'd  in  assuming;  that  th^'  termination  is  fatal  in  tLe  major- 
ity of  cases  in  wliich  tliesi^  cunipiicatious  Imve  l)een  iulde*l  to  a  pneu- 
monia, and  even  in  those  case**  in  which  the  affliction  was  cured  hy 
opfrTation,  it  was  followt^il  as  a  rule  by  a  very  slow  convalescence. 

Many  cases  of  retriu^tion  of  the  chest  wall  have  Ijeen  noted  ns  the 
resTilt  of  this  form  of  empyema^  and  periostitis  of  the  ribs  ia  also 
mentioned  as  one  of  its  not  infre<juent  sequelm. 

Chhomc  Influenza. 

When  I  assert  that  inHuenza  may  assnnie  a  chronic  character,  I  do 
not  refer  to  the  fju?t  that  in  consequence  of  the  anatomical  changes, 
wliii-h  luive  povhujis  takon  iilaci*  through  the  pneumonia  of  iniluenzji 
in  (hi'  hin^  tissue  aud  iu  the  hroucLi,  there  ^;radually  ap|tear  secondarv* 
cnntlitirius,  such  as  catan*hs,  contnictions  and  their  conseii nonces.  I 
rcfju-  Iinv  i':ith*T  tn  till'  m-tual  cuiitinuance  of  the  influenza  luicilli,  aud 
to  a  rcsnUin(_;  chntiiic  bnnicliitis  or  chronic  pneumonia.  Various  au- 
thors, anions;  them  Pfeiffer,  Wassermann,  Beck,  and  Kruse,  have 
assured  us  tli.it  tin'  inHuenza  bacilli  may  rei>eatedly  be  found  in  the 
SfMitum  for  weeks  and  mouths, 

T  have  seen  patients — iind  many  a  colleague  will  corrol»orate  me 
I'rnni  ills  own  ex]iL»riouce— in  whom,  aft4n*  the  iniluouza  hml  passwl 
uwiiy,  Clinch  .-iud  cxfH-'ctonitiim  persist^'d;  aud  without  any  known 
cause,  at  IntiTv.ds  i-f  a  ftiw  days  or  a  few  weeks,  the  catarrhal  symp- 
t>ims  in  the  in-ouehi  WDuId  return,  so  thtit  aj^'aiu  and  a^aiu  the  coujith 
and  experloivdion  wmdd  be  iucreasi'd.  and  rdso  fretjuently  a^ain  de- 
creased Asilhonl  any  medical  attendmire.  These  are  the  cAses  also  to 
wltich  KMl^^e  refei-s.  wliicli  lie  found  in  Dunn,  where  he  was  in  the 
position  t"  follow  iiidi\  idiinl  i*;ises  U*v  a  Iouk  iHr-ritnl  of  tinin,  when  he 
sa;s  th:it  the  hitlupuza  bacilli  in  truth  continue  to  be  found  for  a  long 
time  ill  lart;c  epmntities  uud  in  i>nre  oidtun-s  iu  the  exj^ivloratiou. 
but  thnt  Ihe  lypieal  pieliiic  ttf  the  disease,  in  spite  of  the  continuance 
"f  many  of  the  symptoms,  makes  its  ajipearance  only  t©n]|x^rarily  or 
>erhnps  remains  absent  alto^retln^r.  He  was  dealing  herewith  jta- 
ieuts  wlio  Were  affected  witli  a  chronic  bronchitis  or  a  small  number 
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of  foci  of  chronic  jiueumouia.     Mauy  of  thpsp  casps  only  tprnponmly 
came  nuiler  my  obsen'atiou,  a8  walking  cases,  wLiio  I  was  al^lc  to 
/ollovv  others  for  weeks  and  moutlis  eoutiuuoualy  uuti!  they  were  cured 
or  iliwl. 

Just  as  in  chronic  phthinis,  w©  ako  meet  in  chronic  influenza  with 
otlier  bacteria.  I  have  not  met  with  any  clironic  lin^ichitir  afn='4iti(in 
a**  vet  which  was  dne  to  a  niugle  variety  of  l)aot*:rria.  It  is  n^^'verthe- 
led^s  poHsible  that  a  certain  variet\'  of  bacteria  iM't-ujiy  the  ftjro^irouiKl ; 
it  may  l»e  the  stabile  variety,  whicli  harbors  as  a  ►juest  periodically 
now  one,  now  nnotlier  imcrobic  form. 

Cases  like  this  have  been  clinically  traced  ami  bactenolnj^icjJly 
coxitrulled  for  some  time.  The  general  ht'uith  in  tlit*HO  cjuses  is  rx- 
tr^mely  variable.  At  times  the  patients  crim)>lain  a  ^^reat  deal;  at 
otljers  they  report  joyfully  their  marked  improvement.  TJj«>  deposit** 
aro.  however,  still  pivsent,  even  at  the  tiim^  nl"  snlfjtM-tive  wcJI-bcin^^, 
aiail  inflnenyji  biiciili  are  always  fimud  in  the  s]mtum.  They  may  be 
at  times  sparse,  at  times  covered  by  other  bacteria.  They  may  a]>j»ertr 
aV>Beiit  even  on  microscoj ileal  exniiuiialinii.  and  be  jiiainly  rcvcah'tl 
oixly  by  the  making  of  cnlturea,  or  they  may  not  bo  cou^^hed  up  at  all 
lor  certain  intervals  of  time. 

In  tliese  elironic  cases  of  inHnenza  I  art:  ijreprin-d  for  cvcrytliiuL;, 
wliatever  occurs  in  the  acute  form;   suddi*ii  fi'vt-r,  nmral^ia,  attacks 
ef   perspinition  of  lonjjer  or  sliorter  duration,  dij^ji^ntivn  dis(url>ances. 
Asthmatic  affections,  cnryza,  aut^inas,   all  tifsr  make  thi-ir  ujipcar- 
iiucc  :ij;Hjn  without  warning,  alternating  ia  sucJi  a  manner  that  tlie 
l>atiout  often  attributes  the  cause  to  the  "change  in  tliR  weather."     In 
the  tymie  manner  exactly,   taN'tic  and  asthmatic   patients  attribute 
their  changing  cimdltion  to  atmospheric  inlhiences.     Thus,  ftu-   i-\- 
Mnple,  I  wafl  consulteil  by  a  man  on  February  7th,  IWM,  who  was  suf- 
fering T^nth  flym]itonis  i>f  iuHuenza  and  i»f  bmncljitis  with   piuiilcnt 
«pectorati<ai.     On  Febrnar\    loth,  and  again  un  Febnuirx   "JOtlj.  1 
f ouml  a  pnrp  culture  of  intluenxa  bacilli  in  the  wpnta.     FiXaruiiiation 
"nApril  'm1  sh'^wed  numerous  dij»]<»enrri  btit  mi  iii(luen/a  bai-illi.  but 
"H  M;iy  tJlli    there  were  again  greut   numbers   of  inlltn-nza  bacilli, 
l^uriiij,'  this  whole  time  the  bronchitis  continneil,  aid  rii:itel>  inijUMv- 
"iK'iiid  growing  worse.     In  this  case  the  ehronir  iriHui-nza  was  a  mn- 

lumcil  infection,  and  althcmgli  tlii>  intercurrent  iiiva^iiai  of  <li|"l'K ei 

»y  I)er]iaps  have  caused  a  temporary  aggnivatio)i.  Hie  latter  niay 
ipl»en  without  tlio  af*pearance  of  other  bacteria,  ami  with  simiil,\  an 
urease  of  intlnenza  ba<'ilH. 

ItiQUst  also  be  empliaHized  in  this  malh-r  tliat  a  tliar  umlerstand- 

^•'(  of  the  c^iae  can  Ih>  obtained  duly  by  a  bacteriulu^^ii-al  examination, 

I  have  also  observed  that  very  similar  cases'of  elironic  ciitarrh. 
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evf»n  tJjose  ap|»frtrinf;ftH  a  8*x|m»luf  iiiHncn/ji,  nmv  Tiirilla<4*  for  ywim, 
and  inuy  also  wander  througli  difloruut  partM  uf  tho  ro«iuralorv  triK't, 
aAoendiiig  from  tlio  broncLi  U>tli«^  jihar.viix  aud  uom\  fnuu  hero  Af<ain 
descendioK  to  thp  capillHry  l)roiu'liiole«;  in  thesp  ca-sPH.  Iiowevpr,  tho 
a|iiituindrK^  not  (!uutjdii  indneuzn  luu^illi,  Liiit  nidy  di|il<x*<M.vi.  Oho  in 
inrliutid  U.)  niiy  tluit  clmmic  iulJiicuza  ia  a  iH*ri(xlic  &tf<H.*tiou  which  ia 
Biibjei't  to  re|i«^ut4'd  exarrrliatiouf.  Even  whiMi  at  tinien  tho  intliioruM 
bacilli  apiK'ar  tf»  Ijf  aliHont,  they  havo  prubaMy  not  actually  diaajH 
p*»arp4l,  Imtarohiddon  or  luivn  iHToin^^fow  inunniU'r;  th«»y  cithrr  nwil 
a  cfrtniu  i'luu*  a^ain  t*)  l)erouje  virulent,  or  tho  individual  Ium*  tem- 
IK)rnrily  Ixniome  immuue.  but  again  presontii  Hvmjttonis  of  tho  diMOJiKo 
later  on,  after  ilio  i^oriod  of  immunity  ha8  i^aarwxl.  Tho  lattor  in  tlie 
inoHt  likely  fact,  for  thn  reaHon  that  the  syiuptoiuH  of  th<"  dimuiHe  axe 
fr(H|neutly  absent,  while  grent  ijuantitiee  of  luu-illl  are  met  with. 

Ghau>{es  which  are  clmmcterized  liy  fibn^id  iutljimniation,  ronHoli* 
dation,  and  roiiruvlive-tiHnun  formation  iu  large  arean  of  the  lung  ti»- 
HiU*  must  l>e  ltH>ktHl  uimmi  iih  Irflionn  of  a  chrouic  form  of  inHaen^i. 
ThoHO  may  oaurq  very  different  kindH  of  syiDptomH.  (M*4iHionnlly 
thiH  form  of  exten»ivo  pulmonary  t^ituHolidation,  whieh  ha.s  <M'i'tirriMl 
in  one  lobe  or  invaded  an  entire  lung,  iH<tl»oiTed  to  conMirtt  nlniouHly 
in  a  ttital  inlerRiitial  chaugo.  The  pnrtti  inmlved  are  in  tliia  cane 
marked  by  an  alwolute  tlatuewi  on  |»ereu»Mion.  this  l>eiiig  at  tliis  lime 
the  only  wymptom  of  the  exialitig  eluinge.  The  re-Hpirat*»ry  murmur 
may  be  docmaAed»  all  ralefl  Iroiug  libwiut,  luid  yet  thin  consolidation 
reiuaiuH  pn'Heiit,  without  any  iuHainmittorx  bronchial  HymptoiiiH  for 
nioutlm  and  even  vears.  Thtse  coixlitiouH  muN ,  however,  alao  U^come 
compHcatiMl  by  the  derelopmeiit  in  the  anui  of  ooimoliihition  of  8i*<v 
oudary  purulent  foci,  or  the  formntirm  of  brfmchiectA«e«  in  which 
cntftrrhal  N\mpt4inmt)f  long  <1uiation  have  their  Hmt.  Two  oiH4<H  of 
this  kind  were  olwrrved  by  I^eichtenstf^m,  whfi  had  the  opiw»rtiinity 
to  trace  them  without  iDlviniption  fnnn  the  acut<*  attack  of  inHnitn/a 
to  their  lethal  ending,  which  tM-curreil  two  yeara  later.  Hi^  mentioiw 
tlwt  tlie  (pieMtiou  preneuteil  itHelf  again  and  ugiiiu  at  the  pAlienfa 
bedside  whether  he  wjw  not  d<^ikliug  with  a  cjuw  of  tulnTculofti**,  Imt 
he  was  contimmlly  [»ersuaded  by  the  totjd  aljwence  of  tuliercle  Iwicilli 
to  hold  fust  to  the  view  that  the  chronic  fibroid  changes  were  due  to 
inflammatory  procesKes  cauMul  b\  the  influeu/a.  Tlie  autofMical 
tbidingrt  corroborated  thin  difigncrHiH  to  the  fullest  extent,  a  hwiou 
identical  In  its  grofw  a|>|)eAraiU'C  with  certain  fibroid  formn  of  pulmo- 
miry  tulH^rculoflin  waa  found,  but  the  lung  contained  nr>  tulx^rculouH 
ntHluleH.  A  micr<H4Copical  examination  ^till  further  demomttratcd  the 
abseueo  of  tulierculosia. 

An  observiition  Ijelonging  here  was  als4i  ma<1e  by  Nvtter,  who  waa 
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able  in  a  case  of  pulmonary  influenza,  accompanied  by  great  iutlura- 
tiou,  to  prove  the  pi-esenco  r>f  Pfeitfer's  bacillus  in  the  expeotomtion, 
with  complete  al>Hence  of  the  tubercle  bacillus,  for  n  peniwl  of  four- 
teen months.  Pfeiffer  ha«  also  olwerved  the  iireseuco  of  influenza 
bacilU  in  cases  of  chronic  flbroid  i)nfiinioma.  We  hIkjuM  hIho,  in 
these  caseM  of  iudunition,  not  If^se  ai^^ht  of  the  possibility  that  otlier 
bat'illi  besides  the  influeuwi  bacilli  may  l)e  present.  A  8iH?cial  role 
seems  t<>l>e  jilayed  here  by  the  streptiK-occi,  whose  influence  in  tlje 
production  nf  interstitial  pulmnnar^'  processes  has  l>eeu  demonstrated 
elsewhere  in  this  article.  Tho  following  is  the  report  of  n  case  Vielong- 
iHK  to  this  class,  which  ran  its  course  under  my  own  eyes  at  the 
LoMpital. 

The  c-ase  was  that  of  a  nian^  *X*  years  of  a;^**,  who  \v;t.H  living  in  the 
Liwpittil  as  an  ohl  ]feiisionf  r,  and  who  contrat-t^^d  iuflut^ii/.a  then'.  Ht- 
v&s taken  ill  January  27t]i,  witli  njurkcd  sviuptouis  of  influfiizii:  t+*ni- 
I)eniture87.r  to  :i7.i)  (IJM.S  to  HHKii  ) ;  ^n-at  dyspmea;  aprx  im]iulHt* 
of  the  heart  imjM-rceptible;  pulwii,  104;  resjiiration  w;ih  l;djon'd,  40 
totheuiinnte.  On  the  ri^ht  side  d^lnps^l  pxtendcd  from  tJiP  second 
rib  ilowuwurds,  the  percusHion  note  bein^'  somew'fi;it  tviupunitic  ovt'r 
the  second  ril>.  The  abdominal  mnscles  were  vrry  t4'ns(' (hnint;  ex- 
piration. The  liver  was  tender  on  jjalpatiou  and  was  puslnd  down- 
wanli.  extending;  two  tin^'er-breadtlis  btdow  tlie  b<>rd<'r  of  the  rilis. 
Anteritjrly  on  the  right  side  respiration  was  diniiniHlicd  tln'oui^dnnit, 
but  there  Wiiw  an  {ibst*U(^e  of  r;il<^s.  (_)wr  the  i^hu'e  wlicrp  thr  tyrii- 
jittuitic  i>ercnssion  note  could  l)e  elicited,  Im-atli  sounds,  not  bronrhial 
in  I'harrU'ter,  ctndd  Ih>  iieard  jis  wf>Il  as  souk*  Hfat!ero<l  very  Kiu^  crepi- 
tant rales.  On  January  2Htli.  the  cardiac  sounds  were  softened  yet 
dear.  Pectoral  fremitns  wjus  ilinu'iiislicd,  but  could  still  be  f<'lt. 
Complete  dubio.ss  on  |H*rcussioM  was  obtained  over  the  entire  rii^ht 
lniifj,nnd  in  tho  same  location  broneJiial  breatldni^'  with  loud  broiieho- 
phoTiv  was  aiulible.     The  t+^iupieruture  varjett  fnnn   normal  to  l»H    C. 

(ittu;  F.). 

This  couditioii  on  the  ri|^ht  side  riMiiaitietl  unclianjL^ed  for  two 
Bioiitlis,   without  any   expect^iration   whatever,   without  the  slinhUst 

mvnhvnieiit  of  the  bronchi,  /tnd  without  any  h-vcr.     At   this  ti au 

Pitraordimtril.v  ra[iiit  failrve  of  the  liodily  stn-n^,'th  orcurred.  with 
<-'utilI)lete  senile  dementia,  so  that  the  |nitient  passed  Jiis  fa'ces  in  Iwd, 
^Dil  (hd  not  recoj^nize  those  ab<Mit  hiiu.  After  the  dnlni-ss  hud  ex- 
istoiHor  two  mouths,  resolutiou  took  jOace  in  the  ri^ld  u|>[M*r  lobe  in 
ftvery  short  time,  without  tin?  njipearauce  of  rales,  while  in  tln^  lower 
portions  the  infiltration  prcM-ess  remained  unchan;^iML  Iie|ieati'd  as- 
pifation  proved  the  n1>seucenf  pleuritic  fluid,  and  showed  tluU  we  IkmI 
to  deal  only  with  a  firm  consolidation  of  the  ri^^ht  lower  ami  ndddlo 
lobeK.  Ill  the  (^arly  perioil,  however,  as|>irati«iji  yielded  a.  iitth-  Hnid, 
Ul  which  streptococci  were  exchisively  found. 

The  fact  that  int!uen:^a  lasts  in  phthisi4-al  patients  |>articuh(rly  an 
eitmi>rdinarily  long  i>eri<xl,  that  it  becomes  chronic  in   them,  and 
Vou  XV. -13 
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iiului'iW  fn^Ii  iullaiuiiiJitorv  [tnK^tAHeH  frniu  tiiii^  to  iimo  in  \ho  cieA- 
trisdng  tnlxTouUmfl  ai*ea8,  is  of  great  int^rpfit.  The  foUowiuy  is  iin 
example  «:»f  tliis  i-oaditiou : 

A  woman,  ii9  years  of  aKO,  waa  sndtienly  taken  in  AngnHt,  IXTA, 
with  con^ih  ami  Inwirseuess,  rejM'Hted  rhilliueKs  ami  u'n^Ul  8\vfjit«. 
The  hoameiieHH  iinpruveil  hut  liid  notaltogethor  (liK}ij>p4>ar,  the  mxigh 
WHS  alrto  ameliornteil,  ami  exiM»ft«.M*atinii  Iwraiiie  leHH.  AiU*r  nix 
weekn  all  tlieno  HvinittoiuH  Huddpiil}-  im-n^aHetl  a^aiu,  and  rontinned 
until  the  ])iitient  wa.s  admitted  Ui  th  hoHpitid.  The  woman  was  fairly 
well  iiourished,  the  thorax  was  Jai  with  hr*»ad  intercostal  siuu-i^i*,  but 
the  reHpii*at4)ry  niovementii  were  ample.  It  was  HJiid  that  no  tiilM-'reu- 
h^**i^^  had  uccuncd  in  th*»  family.  Over  tlie  apiee-s  nf  lM)th  Iunj;s  tlie 
renpiratory  uinrmur,  altliou^h  not  perhaps  Htrnnj*.  did  nnt  indirate  tho 
prcrttMire  nf  any  eluinKeH.  On  the  iithfr  Iiaiid  tluMf  wrn*  dull  arfiiH 
over  the  liver  anh^ri'irly  mi  tlm  rij;lit  siih',  and  over  llie  ninth  rih 
piwteriorly  on  tlie  l*»ft  Hide,  and  over  thene  areas  erepitjition  an*! 
dimininhe^l  hreath  rtoundu  were  heard.  This  findinfj,  the  purulent 
conditifm  itf  the  Hputnni,  ami  the  previous  hiHtory,  arouned  the  hiia- 
pieion  that  thin  might  1>e  a  cjiHe  of  induen/ji,  and  examination  of  llifl 
Hputum,  in  faet.  sliowrd  an  enormouH  (juantity  of  intluen/a  haeilli. 
Tlie  tMfiijM^ratnrt*  rfuniined  normal,  the  pxilse  wiw  somewhat  rapitl. 
^Vfter  the  inhalation  i»f  a  Kolutiou  of  HtKlium  chloride,  and  the  internal 
exhibition  of  rpiininH.  tlh«  hoarseneKs  improved  Homewhat;  ilnr  dnl- 
11088  in  tht>  lower  iiartof  tlie  right  wide  |H»st^riorIy  disapinjared  aUmt 
live  weekn  aftrr  the  admisHitm  of  the  patient.  Hut  now  there  weru 
evening  exaeerlHitifmrt  of  t4»miK*rature,  Iiewlaihe.  increaMed  cough, 
more  pmfuMe  ext»e<'loi*atioii,  pain  in  the  elie«t  nnt«'ri<jrly  iivt-r  the 
npIH'r  part  of  the  right  lung,  and  in  the  wune  nitnation  crepitant  fol- 
hfweil  by  Huln'repiljuit  nilfH.  Thene  phvHical  HigUH  progifsHed  in  the 
course  of  the  next  fimr  weeks  downwjinlH  anteriorly  to  the  third  rib, 
the  Hputum  contained  tn1tert*hi  tuicilli  in  Hnmll  quantitit  h  as  well  aa 
inUuen/a  barilli.  On  January  llth.  181*4,  slight  hn^moptysis  i>c- 
curi-^Hl.  and  now  the  influenza  bacilli  were  found  to  have  disafijiearetl, 
the  picturtMif  a  right-sided  apex  tnlMTculosis  nnl>  rt>maining;  this 
hml  improvtHl  somewhat  at  tho  timo  of  the  putieut's  iU»charge,  on 
February  6th,  1894. 

The  first  affectiou,  which  ma4:le  it«  ikpi>oaranco  with  tlm  genend 
symptoms  dtwcrilx'd  and  present^nl  liK'nl  changes  in  the  lower  f»ortion 
of  the  right  lung,  lK)th  ant4»riorIy  and  jMwteriorly,  and  in  the  course 
of  which  inllueuza  Uu-illi  were  fimud  in  the  Bputa,  whm  undoubtedly 
intluenxa.  Thi.s  ran  ita  conrBe  for  a  long  period  with  wlight  syrap- 
t*inm,  relaiwing  once,  six  weokn  after  it*i  l>eginning.  After  the  pul- 
monary changen  l)elouging  to  it  had  improved,  a  tulienmhwiH  <if  Uje 
right  a|iex  develoj>ed.  I  will  not  «ay  in  how  far  an  influen/a  infec- 
tion, which  had  existed  f<>r  five  mouths,  was  re^iMmsible  fi»r  thene 
last  changeH  in  the  ai»ex  of  the  lung;  but  an  a  umtter  of  ftu-t  the 
tnbercnlofiiu  remaine^l  liehind,  and  it  Ih  certainly  {Ktssible  that  a  be- 
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ginning  tnbercoloeia  was  already  present,  though  unrecognized,  at 
the  apex  before  the  influenza  began. 

During  the  time  in  which  influenza  bacilli  could  be  demonstrated, 
the  temperature  at  first  remained  nearly  normal  for  three  weeks,  and 
then  x'l'es^nted  a  very  irregular  evening  rise,  scarcely  exceeding  38° 
(100.4^),  and  more  frequently  half  a  degree  Centigrade  lower.  Then 
txx-urred  a  period  of  about  three  weeks  in  which  the  temperature  fre- 
4uentiy  reached  38.5^  (101. 3*^)  and  once  39"  (102.2^)  in  the  evening;  it 
then  fell  for  two  weeks  to  37°-38°  (*)8.0''-100.4'),  again  rising  at  one 
time  to  39.9°  (103.8°),  but  usuaUy  to  38.5°-38.8°  (101.3°-101.8°),  and 
at  the  end  of  our  observations,  after  the  tuberculous  process  in  the 
right  ai>ex  had  begun  to  retrograde,  the  temperature  became  normal. 
The  following  is  a  highly  interesting  case : 

The  ]>atieut,  a  woman  2G  years  of  age,  had  l>eeu  admitted  to  the 
hospital  in  December,  1892,  on  accouut  of  a  bilateral  tul)erculous 
affection  of  the  apices,  and  a  recent  laryngitis.  There  were  infiltra- 
tion of  both  apices,  cavities  on  the  left  side,  and  subacute  inflamma- 
tion of  the  mucous  membrane  of  the  larynx.  The  sputum  was  rich  in 
tul»ercle  bacilli.  During  one  whole  year  the  condition  of  the  patient 
change<l  in  such  a  manner  that  violent  symptoms  ai)peared  from  time 
to  time,  which  were  looked  upon  as  an  exi>res8ion  of  the  exacerlui- 
tions,  rela|>ses,  invasion  of  fresh  territory,  or  whatever  tliey  may  be 
called,  which  occur  in  chronic  i»hthisis.  Pleuritic  inflammations  re- 
l»eatedly  occurred,  accompanied  by  acute  pain,  sometimes  running 
thf»ir  course  with,  at  other  times  without  an  exudation.  Such  a 
]ilenr<»pneumonia  of  the  left  side  nmde  its  ai)i)e!irjince  again  on  De- 
i-eniWr  17th.  1893,  accompanied  by  violent  pain,  fever,  efFusioii,  and 
an  acute  infiltration  of  the  left  lower  lo)>e.  This  liai»|)ened  at  the 
same  time  that  cases  of  influenza  were  admitted  in  great  uuml>ers, 
some  of  these  having  already'  l>eeu  in  the  h(>si>ital  ten  days.  The 
f>atieut  was  in  a  l>ad  condition,  the  temperature  freijueutly  reached 
38.3'  (101°)  at  night,  vomiting  occasionally  occurred,  aud  diarrhtea 
adiled  greatly  to  the  ]iatieut'H  weakness.  This  attack  i>assed  off  so 
that  the  i)atient  was  able  to  leave  her  bed  again  by  the  midtUe  of  Jan- 
imry.  As  the  sputii  of  many  other  })ationt8  were  being  examined,  Dr. 
Kru.se  also  made  cultures  from  the  sputum  of  this  patient,  and  I  was 
much  sur^msed  to  learn  from  him  that  he  had  found  influenza  bacilli 
in  it  in  large  quantities  on  January  20th,  on  Avhioh  day  the  i)atient 
felt  very  well.  But  the  following  morning,  after  passing  a  very  bad 
night,  she  had  a  chill,  and  all  the  i)aius  aud  miserable  feelings  com- 
jtlained  of  in  her  i)revions  attacks  returned  again  in  full  force;  she 
was  suffering  from  an  attack  of  influenza.  From  this  time  on  until 
June,  tiie  influenzji  bacilli  were  found;  then  again  they  were  al»sent 
for  a!>out  five  weeks,  to  api)ear  again  sulmequently.  The  jjatient 
l)ecame  emaciated  to  a  really  extraordinary  degree,  there  was  anlema, 
and  amyloid  degeneration  led  to  her  death. 

The  observation  that  the  influenza  bacilli  may  remain  seemingly 
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]>erfectl.v  latent  iu  jmlieuta  sufforiuK  witli  i>LtLisiH  and  brnnchitis,  so 
that  theso  pntit^nts  boromo  vfiry  (IjingernuH  farriors  and  ilissoiu  inn  tors 
of  intiiifiizji,  is  of  im]»ortaijep. 

Thiia  I  saw  a  patieut  in  the  luiHpitiil  wlio  had  l)een  ft<lmitted  for 
tubt^miliiHis  iif  the  hiryux  and  of  tlie  laugH,  ami  who  <lie<l  iu  a  deplor- 
abh*  t'onditimi  of  this  disHise.  Dui'iii^  liis  lifo.  Dr.  Kruso  nn  well  as 
mvHolf  lijid  ivpcat+itlly  examined  hLs  nimtum,  HndinK  ^'rcat  masses  of 
tubf>r<'l*»  bax^illi,  Hi'iphylfK^opci,  and  Htr<*|)t<x'occi.  At  the  aut4jp8y  it 
wa.s  disruvorod  tliiit  tlinsi?  tMo  forms  of  l)aot^ria  wpre  also  i>reHeiit  in 
the  uumeriMiH  ftx'i  in  the  huij^s,  wiiile  the  coiiteuts  of  one  cavity  con- 
tained a  pnrR  cnlhire  of  iuHnenza  })a(nlli. 

I  hail  th*'  fipjiuriiinity  once  of  making  a  very  carpfnl  o>>servation 
iu  a  viiHO  <jf  tuberculosis  of  the  lun^  eouiplieated  with  iniluenza,  from 
its  beginuiiifT  to  tlie  death  {if  tlie  patient,  a  period  of  eiiu^ht  roouthK. 
The  case  was  instrurtive  in  itmro  than  < »ue  respoet.  In  tlie  first  place 
it  ilhistrated  h<>w  the  inUueuza  infeetioii  Itecoiuos  the  C(»utrnUiu^;  force 
of  the  whole  nK)rbid  proeess,  iuiwnjuf  li  as  the  pro<^f  was  ftmnd  at  the 
autojvsy  that  not  thf  tubcri-nh^sis  Imt  the  advuneing  chronic  intineuza 
liail  caused  the  gn-jit  destnirtinn  of  iuiiK  tissuf.  Tlie  c;i.se  was  also 
of  interest  Iteeanse,  relying  upon  the  restdis  of  tulHTenliu  iujectionH 
at  an  earlit'r  jn^riod  wlien  litth^  or  no  attention  was  jtjiid  to  mixed  in- 
fH<'ti<in,  the  entire  eoiirse  of  iJir  disease  inii^iit  have  bt'i'U  iwcriljed  to 
111*'  tiil)ereuloiis  prf>eesses  in  (Ih^  hln^^  while  iii  fact  it  was  pro%-ed  tliat 
til*'  pro^rpssivi*  ehainires  in  thi^  lun^  wi^re  in  no  manner  caused  by 
tulMTcnlosis. 

TliM  jiafii'iil,  Li'u'k  \t\  nainr.  til  x-ars  «>f  aj^e,  was  lulmittod  to  the 
h..Hpit:tl  ..II  July  lintli,  is'.U,  and  died  Marcii  llt}i,  l.Sl»5.  Two  hours 
after  death  the  [inst-nn)rti*ni  and  bact^'riolo^Mcnl  *^Nai«ination  was 
mnil«'.  In  tlt*^  winter  of  IH'.U  Iu*  li;ul  luid  an  attjwk  of  acute  iullu- 
eu/a,  and  aftrr  reci»Vfr>  from  tliis,  ;is  it  was  su]>pf)Hed,  he  at  times 
sufTt'red  from  a  He^■lM'e  coukI),  oft^Mi  aceompauied  by  ex|iect-tiration, 
and  a^ain  nol.  In  tlie  spring  of  1S".>4  lie  felt  innch  In^tter,  ho  that  he 
rettn-rH'tl  ti>  fiis  ocnipatiun.  In  3Iay,  1S94,  a  Hev*'re  cough  troubled 
hini  a^ain.  althou^^h  no  causi^  for  it  ronld  be.  found;  the  patient  felt 
inisi'rabln,  and  was  went  lo  tlie  Ihispital  by  tin'  physician  of  bis  l*enpfit 

society.      H mplaini'd  (vf  ;L\io]fnt  c*ni;;h.  debility,  and   anorexia. 

Tlie   nioM-ineiils  nf   tlie   lliora\   wero  ample,   liiit  a  (tee.[)   inspiration 

HUsi'd  CI  infill .     i)\rr  the  left  apex  pep-ussion  was  slightly  m<MliIifHl; 

iK[iiratioii  hMd  a  soiii*'what  luonehial  souud,  expiration  was  sharp 

id   proliin;;<'d,   but  (here   were  no  rah-s.     Expeetorati*m   was  very 

i^dit.  but  tin-  sputum  r*iiilainiMl  a  lar^e  ipiautily  of  tubercle  bacilli. 

verytliiiig  else  was  ij(»rmal,  the  iMUisolidated   area  in  the  left  apex 

ein^  the  nnly   lrsi(ni   *liscovenilile.     On   Auj^nist  Itli.  the  condition 

•'a.s  the   same,     <  »n    Ani^ust   lltli,  jliom'hi  were  heard  over  the  ri^lit 

<i]_»e\,  anil  also  belnw  the  rit^ht  clavicle,  and  intluenza  baoilH  t4»gethor 

with  tubercle  bk^-illi  werb  found  in  the  spntum.     Notwithstanding 
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this  the  patient  felt  in  genenil  l>etter.  There  was  no  elevation  of 
temperature.  Thus  far  I  had  made  an  attempt  to  treat  the  catarrhal 
conoitious  which  were  InvoivinK  both  rigbt  and  left  apices,  but  with- 
out success.  My  intention  had  been  to  wait  until  the  complicating 
bacteria  had  disappeareil  before  resorting  to  tuberculin  injections. 
As  1  was  Bot  able  to  accom]>lish  this,  but  as  the  ])atieut  nevertheless 
remained  free  from  fever,  I  l)egan  the  subcutaneous  injection  of  tuber- 
coliu  with  an  initial  dose  of  O.OCX)!  gni.  A  general  reaction  did  not 
occur,  although  iucrease<l  inclination  to  cough,  au<l  increased  rales 
over  the  apex  of  the  left  lung,  and  especially  beneath  the  clavicle, 
were  noted.  Three  days  later  this  hn-al  reaction  had  passed  away, 
and  I  made  the  second  injection  of  0.()(K*2  gm.  As  this  produced  no 
constitutional  disturbance,  larger  doses  were  now  employed.  After 
the  third  injection  the  general  condition  had  greatly  imj)roved.  The 
])atient  felt  brighter,  his  api)etite  was  l>etter,  his  cough  had  dimin- 
ishe*!,  and  there  was  but  little  exi)ectoratiou,  so  that  I  began  to  hope 
that  this  was  the  begiimiug  of  a  lasting  improvement.  After  the 
sixth  injection,  however,  a  marked  change  took  place.  The  expec- 
toration was  materially  increased,  and  the  conclusion  was  reached 
tliat  disintegration  and  the  formation  of  cavities  had  begun.  The 
cough  also  greatly  increjised,  the  general  condition  became  worse, 
and  the  patient  complained  of  great  debility  and  pains  in  the  limbs. 
The  left  ai>ex  showed  distinct  signs  of  a  cavity,  both  anteriorly  and 
posteriorly.  Percussion  over  the  right  apex  showed  dulness,  and 
many  rhonchi  could  be  heanl  l)elow  the  clavicle  even  as  far  as  the 
lower  edge  of  the  third  rib.  The  sputum  contained  (|uautities  of  in- 
tlnenzii  bacilli,  besides  the  tul>ercle  bacilli.  As  I  thought  it  likely 
that  this  change  for  tlie  worse  sim])ly  im])lied  a  very  strong  reaction, 
the  injection  of  tul)erculin  was  suspended  for  ten  days,  after  which, 
the  general  condition  having  then  imjaoveil,  it  was  resumed,  but  the 
dose  was  not  im-reiLscd.  The  general  conditi<m  again  imjtroved  won- 
derfully and  the  examination  of  the  sputum  after  the  tenth  injectitm 
revealed  so  few  tubercle  bacilli  that  it  was  diffiiult  to  discover  them. 
On  Deceml)er  loth,  however,  four  days  after  the  eleventh  injection, 
a  marked  change  for  iho  worse  took  jtlace.  Besides  the  processes 
going  <m  in  the  two  apices,  numerous  patches  of  pneumcmia  de- 
veloi)ed  in  the  deeper  jiortions  of  the  lungs.  The  debility  rajudly 
increased,  and  the  pulse  became  still  softer  and  weaker.  The  8|mtum 
contained  only  a  few  tubercle  bacilli,  but  vast  (piantities  of  influenza 
bacilli. 

As  I  had  by  this  time  reached  the  conclusion  that  the  disejuse  was 
not  dominated  h\  the  tuberculosis  but  by  the  iuflueUza,  tlie  tul^erculin 
iujectioits  were  dis<*ontinued.  Th(»  pneumonic  i>rocesses  were  now 
beyond  control.  They  crept  from  (me  part  to  another,  and  caused  an 
enormous  retraction  on  the  h'ft  side;  the  bodily  weight  rai)idly  dimin- 
ished, tlio  temi)erature  l>egan  to  rise,  alternating  with  sweats,  so  that 
the  picture  of  a  septic  ])rocess  was  ^ireseuted.  The  strength  now 
decreased,  and  deatli  occurred  from  exhaustion. 

The  autopsy  was  made  two  hours  after  death.  The  left  lung  was 
reduced  to  a  small  volume,  and  contained  air  only  at  the  extreme 
edge,  and  was  permeated  by  fibrous  bands,  in  which  nodules  were 
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Biubeddeil;  the  upper  lobe  contained  cavities  with  fibrous  walk;  the 
lytiiphutic  filaudtt  at  the  hiluB  were  caseous.  The  right  lung  was 
tobdly  mlhereut  t<>  the  costal  i>leura,  but  contaiued  more  air;  a  few 
of  tlie'  lyiiiphatic  gkiuds  were  in  a  state  of  cheesy  degeneration;  the 
upper  lobe  contaiueil  a  cavity  of  tlie  size  of  au  ajiple  witli  fibrous 
wails;  iu  the  luidiUe  lobe  there  wjis  a  cavity  the  size  of  a  walnut  fi-Ued 
with  ]ms,  and  there  was  another  smaller  one  iu  its  vicinity  ;  th^*  lower 
loVte  was  Hpleiiitipd.  The  hnmchi  exiuled  ilrops  of  jms.  Tlie  lunj^^ 
in  fnct  piespiih^d  all  the  lesions  ft)iin<l  in  inilueuza,  brfmcliitis,  jmen- 
moiiia,  cHruitiL-atiou,  formatitm  oi  absceHses,  as  PfeiflVir  r*»marks,  "a 
perfect  jtatteru  of  morl)id  priH'eHses,  illuHtratiu^  the  varimis  chan^;pa 
iu  the  pueuimnjia  of  ^^rijipe."  In  tlie  sections  it  Wits  eji^iv  to  dein«)u- 
strato  thn  inftuenza  bacilli  iu  the  Itronclii,  iu  the  alveoli,  iu  the  cells, 
and  iu  the  tissues.  As  a  rule  the  small  bacilli  in  the  interior  of  the 
cells  were  fuuud  grouped  aronud  the  nucIeuH.  Cultures  niude  frf>ni 
the  pns  and  dep'wits  iu  various  p^^rtiuus  of  the  lun^in  contiuned  iu 
varying  iiroportiuus  iutlneuza  bacilli,  (lij)]oci)cci,  stapljyiococci,  and 
large  liai-illi.  Talieirle  liacilli  were  not  found  in  the  left  hiuy,  but 
were  pretty  mnnerfuis  in  the  upper  portion  of  the  right  lung,  where 
there  was  recent  l>rouchitis. 

After  having  studied  this  case  I  cannot  rid  myself  of  the  thought 
tliat  such  mixed  infections  must  havo  occurred  also  among  the  fatjd 
ciirtcs  of  itlithisis  which  W(.«  hud  treated  by  lueaus  of  tubeiruliu  in 
I80i)-UL  Tln^  question  arises,  whether  it  was  not  influenza  which 
had  cuiiscd  the  rcmarkahly  rapid  aggravation  of  the  symptoms  ol>- 
servcd  in  these  cases  of  jihthisis  after  tul)erculin  injections.  Tliat 
the  administration  of  tul>erculiu  was  not  the  cause  <if  the  unfavorable 
course  in  tliese  cases  wuh  shown  by  tlie  fiu't  that  favorable  results 
Were  olt(aii]ed  by  tln^  injection  of  tuberculin  iu  auotln^r  case,  iu  which 
fthtluHis  and  intiueuza  were  coiubimul,  and  also  by  the  fact  that  in 
otlipr  i-ases  in  wliidi  tul>ercnlosis  was  not  complicated  by  a  mixed 
infection,  I  iiave  seen  marked  imfirovement  result  freun  the  mlmiuis- 
tni(i<»ii  nf  tuberculiu,  and  never  even  temi>orarily  such  a  bad  effect. 

Diseases  of  ihr  Ditjeftfive  AppamUts. 

The  fact  that,  us  already  mentioned  above,  a  division  of  influenza 
into  respiratory,  gastrointestinal,  and  nei-\-ous  forms  has  lieen  ut- 
tnui]>teil,  might  easily  awaki^u  the  thought  that  iuflanimatory  affec- 
tions, Hirnilar  to  those  which  have  l>een  descril>ed  on  the  part  of  the 
respirat<iry  apparatus,  are  also  of  fretpumt  occuitouco  in  the  digestive 
tract.  The  facts,  h(jwever,  are  in  reality  altogether  different.  The 
ftli)jeamnce  of  Htoniach  tritul)les  in  different  forms,  the  changes  in  the 
tongue  and  o-sfiphagus,  in  many  cases  also  the  ilisturbance  of  the 
intestinal  functions,  are  a  part  of  the  picture  of  influenzal,  but  as  a 
geni^ral  rule  a  gastric  form  of  Influenza  is  mentioaed  oulv  when  the 
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HvmptomH  on  the  part  of  tlie  respiratory  upparahis  are  sli^lit  Bj 
this,  however,  I  do  uot  at  all  moan  to  convey  the  i<loa  that  these  o^ 
pAUS  have  remained  in  a  normal  condition.  In  the  dlHenHHitm  of  the 
dinwisfts  of  tlie  respiratory  tract,  attention  Las  repeateilly  l>een  called 
to  the  fact  that  though  only  slight  anatomical  changes  msj^lii  he  prex- 
eut  in  them,  xievertheless  we  may  have  severe  (general  Kvmptoins.  We 
are  aware  that  wlien  the  intiuen/a  Ifacilhis  is  present  in  the  Iuuks  oi 
the  bronchi,  the  most  severe  symptoms  rif  poisoning;  show  theniselvet 
in  other  organs;  that  this  in  also  the  ease  v^heu  the  digestive  traict  if 
involveil,  seems  to  me  to  be  highly  i>robab]y. 

The  giistrointestiual  symptoms  of  iutlnenzji  are  fur  the  must  pari 
of  a  ftiurtional  eliaraeter,  ami  it  is  only  in  tlip  smallest  nunii>er  oi 
cases  that  we  find  gnive  anatomii-al  disturbanees.  For  this  reasoi 
the  idea  of  the  gastric  form  of  iutlueuza  is  rather  a  clinical  than  £ 
]mtli<»logico-aiKitomic:d  one.  Tims  H  happens  that  pbysiriaiis  nn 
iuclLned  to  take  the  view  in  cases  in  which  the  gastric  symptoms  art 
X»ai-ticularly  prominent,  that  the  seat  of  the  disease  is  to  Vie  fovmii 
here,  Tlie  symptoms  are  usually  those  of  a  mnr*'  or  less  acute  in- 
digestion. Most  frcipiently  the  tongue  is  heavily  coated,  tliere  is  t 
bad  tjiste  in  the  mouth,  the  breath  is  foul,  there  is  tenderness  on  pre* 
Hure  at  the  pit  at  the  stomadi,  anorexia  occurs  occasionally,  voniilii3)L 
makes  its  apivearance,  and  the  acti«jn  of  the  bowels  becomes  irregular, 
In  one  cjlso  constipation  may  occur,  in  another  diarrha'a.  All  the8€ 
may  tak<'  place  together,  so  (luit  it  is  tbtHcidt  to  say  wht'tln'r  tin 
month,  the  stfimach,  fir  the  inti^stine  i.s  cbietiy  affected,  and  these 
combine  so  strikingly  with  the  general  symptoms  of  iiiHuenza  previ- 
ously noted,  t'.f.,  with  the  iieadaclio,  the  febrile  niovntn'iit.  the  aspi*c( 
of  the  fiicc,  etc.,  that  we  are  able  from  these  syni]itoms  to  recognize 
the  inttuenxa  as  the  primary  disease. 

If  wefoll(>\v  t!ie  different  sections  of  the  <ligestive  tract,  we  fun] 
anorrj'in  especially  mentioned  in  most  descrijiiti<)ns,  [»robid>ly  in  ihn-e- 
fonrtlis  of  the  cases.  This  anorexia  is  fretiueull>  of  long  duration, 
while  many  different  indiU'nza  localizations  run  tln'ir  comsc;  it  oftet 
rejM'hea  int<t  the  peri(Ml  (vf  convalescftici',  ;ind  is  then  llic  taiLin  cjoiso  foi 
the  retardation  of  recovery.  The  anorexia  is  freipu'iitly  coitJiiiicd  witi: 
an  unpleasant  taste  in  the  mouth,  which  is  often  so  pronounced  thai 
many  patients  complain  (tf  it  witlinnt  being  ipjestiom-d.  Tdnny  j>;ttirMit^ 
hrtve  loHt  the  sense  of  taste  altogether,  often  the  sense  of  snu-ll  .-ilsn 
others  coniy>laiii  of  (in  insipid,  bitter,  foul,  or  Malt.v  biste  In  the  mouth, 
A  disgust  for  foiid  is  particnhirly  often  met  with.  .VccnniiKun  ing  tliii- 
symptom  the  frntgne  is  as  a  rule  heavily  coated.  In  many  dcscrip- 
tiouH  this  coaling  is  designated  as  characteristic,  but  it  is  <linici]It  tc 
assent  to  the  statement  that  a  peculiar  tongue  accompanies  intluenxH] 
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ill  the  HeuHe  that  we  are  accui^tomed  to  H|>eAk  of  it  iu  tvpboiil  fever. 

The  coatiug  of  tlie  tongue  is  descriltetl  nt  limes  im  gravisL-whit^?, 
UKaiii  fta  stripctl  red  or  blnlHh-red,  as  fnligiuouH.  Otliers  again  em- 
pli{i.siz*i  jiu  intoiiKO  evfii  rndness  ^^f  tlio  whole  tttugue,  which  is  looked 
upcm  by  theiii  as  an  indication  of  au  iutiamiuatory  eliange,  glossitis. 
The  chaugen  of  tlu'  luufous  luemlfrauert  of  th*^  luoiith  and  the  plmrvux 
hjivn  heeii  dpHfril>ed  alxivo.  The  mottled  appeuraufe  of  tlie  tongue  is 
mentioned  oceaHiomilly  in  the  accouuta  of  the  disease  by  the  older 
as  woll  as  more  riM-put  authors.  Stomatitis  simplt^x,  vesiculosa,  ulce- 
rosa, wpre  nampfl  given  to  various  forms  of  tl;is  inriammati<m  of  the 
mucous  membrane  of  the  mouth.  Henun'rhagio  angina,  hemorrhages 
from  the  ^^uuis,  the  hack  i>f  the  tougue,  and  tlie  pharynx  have  Iteen 
also  dnKcvilMul.  Otlier  authoi*s  meiiti<^u  tonsillitis  and  angimi  er}  • 
tliematosa  as  more  t^r  less  frecjueut  symptoms  of  influenza.  These 
cliauges  would  of  course  in  themselves  suftice  abundantly  to  explain 
tlio  anorexia  and  the  change  in  the  nenne  of  taste. 

Following  this  we  note  gastric  symptoms,  among  which  vomlfimj 
is  very  freijucut.  In  the  German  collective  investigation  this  Kymj)- 
tom  wjis  uicutifmed  in  1,108  cards  =  84.3  per  cent.  Among  these 
cards  were  eleven  in  Avhicli  it  was  specially  stated  that  this  symptom 
was  always  or  nearly  always  present.  Only  one  single  card  lia<l  the 
r*'mark  that  vomiting  was  never  lu^esent.  This  vomiting  wjis  de- 
si'ribed  as  being  eH]jecially  vi(;Ieut,  at  times  iuti'actnlile  and  lasting 
for  days;  and  particularly  in  children,  vomiting  was  fre(jueutly  spoken 
of  as  being  thi^  only  symptom.  Mtn'e  sovcre  symptoms,  as  hemor- 
rhages from  tiie  stomach,  were  mot  with,  Imt  were  by  no  mejius  fnv 
t]uent.  Although  they  !ia[tpened  so  rarely,  it  is  nevertheless  (juite 
important  to  be  aware  that  an  acute.  Iiemorrhjigic  gastritis  may  ac- 
coniiiaiiy  an  intiueiiza»  and  that  it  may  freiiuently  l>e  complicated 
with  enteritis  ami  perit<niitis.  The  pathologii-o-anatomicid  liialings 
luive  rarely  demonstrated  a  severe  affection  of  the  stimiach. 

Jiirgf'ns  lays  particular  emiihasis  on  a  few  bindings  at  tlie  autopsy, 
in  whiuh  grave  ulcerative  or  hi'morrhagic  disease  of  the  mucous  mem- 
brane was  present.  He  found  broad  but  not  deep  ulcers,  sometimes 
several  centinietrf's  in  length,  in  tlit>  nuu'ous  membrane  of  the  stom- 
aeh.  which  was  greatly  swollen  and  intensely  liyperiemic  and  utlema- 
toiis;  the  mucosa  autl  in  part  the  subnnicosa  were  alK<»  (edematous 
and  file  siat  of  a  eelltilar  iiitiltrjitioii.  as  is  the  case  iu  the  begimiing 
of  :l  phU'i^ninniins  gastritis.  While  slight  digestive  disturbances  were 
niet  with  ^er.N  frequently,  according  to  many  observers  iu  nearly  all 
the  cases,  these  grave  changes  can  have  occurred  only  in  a  fractiou, 
I>robably  not  so  high  as  (me-rjuarter  of  the  cases. 

Among  the  intestinal  symptoms  of  influenza  diarrJtmt  is  most  fre- 
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quentlv   inentinned,  and  very  coiniiinuly,  imleed,  is  stilted  to  have 
been  the  oidy  flympt<»m  ou  tho   part  of  Uw  digoHtive   organs.     We 
ine^l,  however,  with  grcnt  diiVereiuTH  in  the  stiiUMueuts  of  t)l»«eners  of 
the  last  epidemic,  probably  due  to  the  fiict  that  the  disease  a^*ted  dif- 
ferently in  different  places.     Very  fic!qnoLil].v  vomiting  oceui-s  at  the 
aame  time  with  the  dittrrhfpa,  ami  \vi*  tlius  hitv**  the  picture  of  a  j;astro- 
iiiteAtinnl  affection,  which  iu  luimy  cases  nius  au  extraordinarily  vio- 
lent course.     Thus  Btx-se  of  Cologne  hns  dt^scribed  a  case  iu  which 
Uastroouteritis  acutissima,  rt|i]n'minj;  in  tin-  fi^ui-se  of  an  iiitlueu/ji, 
aiinulnted  a  severe  attack  of  cholera,  wliiili  nevertliek^s  got  well. 
Choleraic  enteritis^  convulsions,   and  coiria  were  also  ohserve*!  by 
H0I2  in  the  wise  of  two  children  iu  whom  tho  syiuptonm  iii)pearod  ou 
the  second  day   of  tlie  intlueuza.     After  au  attack  of  coiua  lanting 
twenty-fonr   hours,  the  children  repiiued  conscioTzsDess  and  tiually 
rec<^vereil.     Similar  cases,   iu  which  tho  symptoius  of  i.iif»]ora   |U*e- 
doniinated  or  which  reinindtHl  one  of  acute  jjoiHimiug,  are  also  de- 
84?Til)e<i  }>y  WarfWnge.     Iu  the  reports  of  i\w.  iurtnenza  epidemic  iu 
Bavaria,  it  is  stated  that  alarniiu^r  iiiti'stiujd  syniplonia  were  fre- 
({aeutly  obsened.     The  grave  gjtstric  forma  were  ofteu  pi*eceded  by 
attAcks  of  choleni  nostras,  particularly  in  iipjier  Bavariji,  or  dysen- 
teric sttxjla  made  their  ajipcaraiu'c,  and  pvcu  profuso  but  eplunuoral 
inte&tinal  hemorrhages  were  iioteil.     Fr<nii  TV'iirlemborg  we  h-uru  that 
tli*»  j^astric  form  alone  occurred  probably  itie  niuHt  rart^l.v  of  all,  and 
mAiuly  attjicketl  chihlren;   even  then  it  was  a  jvrnniinerit  f<>nn  of  the 
cli9«>AHe  in  onl>'  twii  cirt'umscril)ed  regions.     As  a  rule  anorexia,  nan- 
Hea.  ilisgust  for  food,  vomiting,  and  dyspepsia  were  the  chief  symp- 
tontH  in  tlie  gjuttric  form;  stubborn  intestinal  catarrh,  conHtipatioii  or 
•liarrhceji,  and  attacks  of  colic  in  tln^  enteric  form.     Occasicmally  a 
o»iarrh  of  tho  lai'ge  intestine  with  bloody  stools  and  hemorrhage  from 
th#^   rtH'tum  i>ccurred.     In  Baden  it  wa.s  also  noted  that  tlie  gjistric 
for«i  usually  attacked  young  children  and  woinon,  and  then,  tm  a  rule, 
nu<ler  the  picture  of  a  giistrointestinnl  catarrh.     Iu  a  nuinbor  of  cases 
jrrave  choleraic  aymptttuis  develojx^d,  and  wei-o  even  complicated  with 
cmniiw  in  the  calves  of  the  ]egs.     Of  otlier  sympt^uns  which  pointed 
in  n  severe  involvement  'jf  tho  intestine  were  mentioned  iu  tho  report 
(roui  Baden  the  occurrence  occasioujilly  of  a  morbid  picture  resem- 
bling that  of  perityidilitis  ami  pcrit<mitiH,  accompanicfl  by  an  obsti- 
nate niugultus.     In  Hesse  the  involvement  4»f  the  stouiach  and  the 
intestinal  canal  was  found  to  l)e  a  frequent  aocompauiment,  and  occa- 
sionally the  affections  of  tlie  digestive  tnu't  amonuted  to  iufpurtant 
oompliciitiona  and  letl  to  se<iuelip  which  materiall\    lengthened   the 
period  of  couvuleseuce.     Symjitoms  of  an  acute  gastrointestinal  ca- 
tarrh  not  infrequently   prweded  tln^  other  symptoms  of  influeuza. 
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The  suddenuesa  of  the  atUfk,  violent  vomiting,  repeated  watery  diar- 
rhoea, crainpfl  of  tli©  muHcleH  of  the  legs,  ariUH,  and  Imck,  and  cyanosis 
of  the  face  ftiiuulnted  tLo  picture  of  a  severe  case  of  cholera  a  iiuml)er 
of  tiiuen.  lu  tli<we  t-awos  iu  wLicli  the  symptoms  of  the  iligetitive 
or^auB  were  the  most  prominent,  the  anorexia,  amouiitiuj^  even  to  an 
actiuil  disguht  for  any  kindfjf  focxl,  was  most  prominently  mentioned. 

VittfsfijniCam^  as  a  ni]e,  was  observe4l  more  rarely  than  diarrhica. 
FrwpiPiitly  coiiflfipation  was  ]iresent  from  the  l>PKiiininK  to  the  end 
of  the  disease;  inothor  cases  the  alteniation  of  diaiTha'a  with  consti- 
]iatiou  was  especially  m.'irked.  Many  of  these  cases  of  constipation 
can  probably  be  explained  without  the  presence  of  grave  intestinal 
leHious;  but  there  exists  alsn  a  graver  form  of  constipation,  which  ia 
caused  by  a  severe  eiitcrilis  *bie  to  circulatory  disturbauces  in  the 
intostiual  wall,  which  l«»:id  to  ijaresis  of  the  f^nt  and  meteorism.  The 
great  tenderness  nf  the  abdomen,  the  violent  vomiting,  and  the  col- 
lapse may  in  such  a  case  simulate  the  picture  of  a  general  i)erit<»nitis, 
aud  the  symptoms  may  reach  such  a  degree  of  severity  as  t<>  BUgjfest 
the  presence  of  au  intestinal  ol»struction. 

Tiie  fact  is  |jartit'ulaTl.\  to  be  noted  that  in  some  cases  certain 
portions  of  the  intestine  lM>come  afl'ected  in  a  marked  manner,  under 
the  iiiriueuce  of  the  iiiHneiiza.  Tlie  lower  jiortion  ftf  the  ileum  and 
the  cirvnm  become  involved  in  a  localization  of  a  gripjial  enteritis  with 
great  pain  in  the  vicinity  of  the  cipcnm,  so  that  the  picture  of  au  ai>- 
pendicitis  iw  jireseuted.  These  casen  liave  been  descril>ed  as  typlditia 
and  perityphlitis  caused  by  influt'iiza  (Teissier),  ami  Leichtenstem 
believes  thiii  h\**  are  tlealing  hem  with  a  trui^  iuUammatiou  <)f  the 
ca'cuni  without  !ii)pendicitis.  He  observed  during  the  pandemic  of 
1HS9  a  few  eases  in  whieh  iutlueuza  and  tyjthlitiH  were  present  at  the 
fiame  time,  but  he  did  not  venture  at  that  time  to  regard  the  two  as 
having  a  din-ct  causal  relatiiui  to  c;wh  other;  he  lielieved  it  to  Ite 
a  chance  coincidence  of  iuHuenza  comiilicated  %vith  a  common  appen- 
dicitis. The  hiter  aceuruulatitui  of  such  cases  iu  literature,  and  hia 
own  autopsical  e\]herienco  convim-ed  him  afterwards  of  the  existence 
of  a  griji]ial  typhlitis.  , 

A  lii('hi*hl  fi*rm  of  intlnenza  has  freiiuently  l)een  si>okeu  of.  If 
diarrho-;:,  disteuti<ui  oi  tlit-  al)domeu,  and  catarrhal  symptoms  in  the 
raral  region  are  ]treseut,  and  the  nervous  symptoms  of  inHueuza  are 
adfli'd,  whiili  may,  as  wi*  know,  int-rease  from  simple  somnolence 
to  a  statn  of  eoiiia.  or  if  meningeal  irritation  comes  ou,  the  picture  of 
a  case  nf  t\  i*hoid  fever  nmy  in  tnith  Ih*  simulateil  to  i>erfection.  Tins 
likeucss  is  still  fnrtlii'i'  iM<*reased  if  the  tougue  becomes  dry,  and  if 
thtT*^  is  an  fx.tii1h*'ni  whieh  is  either  really  roseola,  or  at  lojist  very 
much  likt'  it.     The  dift'cn-ntinl  diagnosis  may  become  still  more  diffi- 
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colt,  as  a  marked  enlargement  of  the  spleen  exists  in  both  cases.  The 
course  of  the  disease  in  typhoid  fever  is,  however,  an  altogether  dif- 
ferent one  than  in  infiaenza,  and  the  temjieratnre  curve  es[>ecially  will 
be  for  us  the  best  guide  to  a  correct  diagnosis.  Influenza  l)egins  also 
in  most  cases  more  abruptly  than  does  typhoid  fever,  and  the  occur- 
rence of  a  chill  at  the  beginning  -of  influenza  will  serve  to  distinguish 
this  affection  from  typhoid  fever. 

The  gastrointestinal  symptoms  occur  not  only  at  the  height  of  the 
influenza,  but  also  as  sequelae.  In  these  cases  the  anorexia  and  ac- 
companying gastric  symptoms  may  last  for  weeks  after  the  influenza 
has  declined,  so  that  a  notable  loss  of  flesh  and  even  true  cachexia 
may  take  place.  Cases  of  tliis  kind  have  been  described  in  which  the 
suspicion  of  cancer  or  of  some  other  chronic  affection  of  the  stomach 
could  not  be  dismissed.  These  grave  cachexias,  with  marked  loss  of 
flesh,  are,  however,  also  often  observed  in  those  in  whom  there  are 
only  very  insigniflcant  anatomical  changes  of  the  stomach  and  in- 
testinal canal.  A  marked  decrease  of  bodily  weight  has  freriuently 
been  observed,  Leichtenstern  visited  a  Ijeer  brewer,  forty  years  of 
age.  whose  bodily  weight  decreased  from  105  to  72  kgm.  (231  to  158 
lbs.)  and  whose  a8j>ect  had  become  so  changed  that  his  friends  were 
unable  to  recognize  him.  In  the  report  of  the  German  navy,  Elste 
states  that  a  marked  loss  in  weight  occurred  in  all  cases,  sometimes 
amounting  to  11  kgm.  (24  lbs.)  in  five  days.  Pribram  made  daily 
weighings  of  patients  in  his  own  family,  and  found  a  remarkable 
loss  of  weight,  oven  during  the  very  first  days.  From  this  we  leani 
that  the  great  loss  of  weight,  in  other  words  the  grave  disturliance 
of  nutrition,  is  due  not  alone  to  the  changes  taking  place  in  tlie  gtom- 
ach  and  intestinal  canal.  This  is  still  further  proven  by  the  fact  that 
marked  loss  of  weight  aud  of  strength  may  also  take  place  when  the 
influenza  has  its  seat  in  the  respiratory  organs,  and  no  disturl»ances 
of  any  kind  are  present  on  the  part  of  the  digestive  apparatus. 

It  is  very  strange  that  the  gastric  form  of  influenza  does  not  always 
accompany  the  nervous  and  catarrhal  form.  Thus,  more  nervous  and 
catarrhal  cases  were  obsened  in  the  lieginniug  of  the  epidemic  in 
Berlin  aud  elsewhere,  and  only  later  f)n  the  gastric  forms  increased. 
In  other  i)laces  the  catarrhal  cases,  which  were  at  firat  more  fre- 
quent, gave  way  in  the  second  half  of  the  epidemic  to  the  nervous 
forms;  in  other  places  again  the  neuralgic  form  prevailed  in  the  l>e- 
ginning  of  the  epidemic,  then  came  the  catarrhal,  and  lastly  the  gas- 
tric form.  The  collective  investigation  repoit  has  shown  that  the 
numl)er  of  cases  of  slight  digestive  disturbances  accompanyiug  influ- 
enza was  greatest  in  the  northeastern  ]>art  of  Germany,  while  the 
severe  and  complicated  forms  iireyailed  in  the  southwest. 


188  FINKLER— DfFLtJENZA. 

Following  the  affections  of  the  atonifu-li  nntl  tlio  intestines,  tiioa^ 
of  the   firer   must  be   mentioned.     Fimjiu   a   |iatholo^io<>->Luatoiuirt*-* 
] joint  of  view,  there  iire  ob8«^rve(l   in   tliin  organ  hyj^riomic  eomli  — 
tiouK,  pareuch.MuutouH  dej^euemtiim?*,  cloudy  swelling,  snniU-<^lle<r^ 
infiltrations,  micmscoiiic  connective-tissue  necrosis,  and  throniboticz^ 
ft)rm;ition3.     A  grtivo  form  of  liver  disease,  for  example  abscesa  o:^E 

the  liver,  is  probably  tu  \>e.  looktnl  njiou  as  an  exceedingly  rare  com ■ 

plication.  Krannhals  has  rejHirted  four  cases  of  tins  kind,  in  onli — 
onr^  of  which,  Imwever,  a  eorn^lwration  of  the  diagnosis  was  oVitaineiS. 
at  the  i)OHt-mt>rtcni. 

Tlie  Jirst  case  was  that  <if  a  man,  4i>  years  of  age,  who  was  takea 
ill  witli  inrinenzti  in  Dt^'wiibiT,  IKHO.  Irniiu'dratt^ly  aft<»r  its  begin- 
ning jfaiii  wiiH  expi'rient-vd  iu  the  region  *}f  the  liv»*r;  there  wjis  en— 
I.'ir^t'tiu'nt  4tf  thti  organ  witli  tenderness  on  pressure,  icterus  wa» 
notcil,  and  intcnnittenl  fevt^r,  purticalariy  remarkable  by  reason  of 
t]it>  iiiteiiH*^  rliillM  :u'rutiipauv  ing  it,  ix-cnrred,  IiJit*'r,  duluf*Hs  v,'ha 
flii'ited  iiwr  the  biwrr  part  of  the  riglit  side  of  the  chest  jHisteriorly, 
jindaiK'XjiIoratoiy  pULu-turodoinonstrnted  the|)reHenccof  auenipyeina- 

In  the  second  casi-  niark»^d  icterws  *>ccurre(.l  during  the  course  of  & 
brotichifil  cataiTli  Mhortly  after  tho  heginmng  nf  the  attack  of  infln- 
i-n/.ii :  tlitt  ictin-us  greati  V  iucroascd,  thi'  spleen  and  liver  were  enlarge*!, 
oliills  made  their  appearance,  and  the  jiatient  Kuccuml>e*l. 

In  the  (hiid  (*ase  tho  icterus  f>ceurivd  iu  tlici  bccou*!  week  aft^^r  the 
intlueii/.i  had  nin  its  ennrse;  it  wajs  accnnijmiiied  by  t^'udemess  on 
]iH'HHUM^  In-low  the  right  costiil  arch.  ;ind  great  enhirgenieut  of  tlie 
liver,  sn  th:it  a  distinet  bulging  of  the  right  hypi>choiiilriuiu  was  ob- 
Herved.  Tin-  fn-ri-s  were  eiil<irlertri,  the  urine  w:w  strongly  tinged  with 
bile,  jitid  intennittt-nt  frver  wan  prenent  during  the  whole  course  of 
th«*  dineaHe.  After  a  nuiiiK^r  of  weeks,  folhfwing  a  virijent  paroxysm 
(A  pain,  tin*  |iutieiit  vnntited  blood,  pus,  and  bib',  and  H04)n  after  the 
stoitls  bei-ame  l»l«Midy  with  a  profuse  admixture  (»f  bile,  and  the  pa- 
tient died. 

F.  S— — ,  .'(7  years  of  ag<',  was  admitted  to  the  City  Hosfiitah  Fell- 
ruary  4th.  \H\)i).  He  lia<l  always  bi^eu  well  previous  to  an  attiii-k  of 
intlui'iiza,  towanls  tlie  end  of  Deotnnber,  bS8*l.  This  lasted  three  thkys 
and  Hii-n  reeovery  Wiis  apparently  complete".  From  Jauimry  lOili, 
iS'.Mt,  two  attaeks  of  fi-ver  oeeurred  dail \ ,  not  accomjiauied  by  cIiiIIh, 
but  by  pei-s|iiia1ioii.  Tln'i'i"  were  slight  anil  iufrcfiueut  luiius  in  the 
ri^ht  )i\  porhondrinnt.  There  was  also  wliglit  cough  not  accom- 
panied by  expert' n'rdion.  Th«'  man  preHenf<'tl  the  symptoms  of  a 
liilutei-al  pli-iurlir  crtn^^iou,  with  signs  of  cousfdidation  of  lioth  lung>» 
ahfhL:  the  spinal  i-obnnn.  Tin?  liver  was  not  enlarged.  The  temi)er- 
atur*«  rosf  during  tlio  daily  attaeks  of  fever  to4(V  (104)  and  over. 
The  I't^'union  disappeaieil  from  the  left  si*le,  and  so  also  did  the  re- 
nirduiug  Hy)n[jt<ims  of  eonsolidation.  while  the  exudate  was  inci-easing 
on  the  right  siih-.  On  Frb]'nar\  iSth,  exploratory  puncture  revealed 
the  presenee  of  a  bl(M.dy  tliu*b  in  e4Uiso(pience  of  which  aspiration, 
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H'Licb  IukI  booii  coui^^mplatcd,  was  iilmuiliiiiRd.  Tlio  fluid,  whiuii 
fffts  examined  by  mo  mirroacopically  aud  liy  lueimH  nf  t-nlturr^  ou  a^ar 
platf8,  i)r(>ved  ta  be  ^>erfefHy  free  from  luirrodrgaiiisma.  On  Febru- 
ary 'ilst,  Jispiratiou  of  the  tluid  became  necessary  to  save  life.  Two 
litres  (quarts)  of  a  turbid,  tulorlesH  serum  were  eva<nated.  TLe  Uic- 
teriolngical  examiiiatifju  revealed  the  presence  only  of  the  strojito- 
I'ftrnw  pyogenes;  fnienin^teocci  were  nnt  found.  The  effusion  raj)- 
iilly  rwi]i|»eared,  and  on  February  *2'2d  tlin  pimcture  was  rejieated. 
'Yhi'.  dnid  wjirt  now  more  jinrulent  and  slightly  fetid.  On  February 
24tli,  tlie  patient  lUed  «uddenly.  At  tiie  antopwy  the  anteriitr  nietli- 
astimil  connei'tive  tinHue  was  foniid  Hatnrat*^d  witli  a  rethlish,  pnrnh'iit 
sonim,  wliirh  h  A  collected  here  and  there  in  small  cavitifs.  Tliere 
tt'asiio  ]iHricardi(iH.  Intiie  ri)^'ht  pleural  cavity  then'  was  found  fntni 
■'>llll  Ut  fj(M>  f.e.  of  a  dark  i^rayinh-yHlidw,  Homewhat  fetid  pu^;  IkiIIi 
[jlfurii-.  with  the  excei>tiou  of  the  diaphragmatic  pleura,  were  thickly 
<"'ivfivil  willi  a  Hoft,  fibropuruient  <'XU4hite.  The  Berosa  was  of  a  dark 
liliiirtli-red  tint  and  smoky.  The  ri^;ht  Inn^'  presented  no  lesion  bc- 
.^"nd  a  comju'ossion  of  the  lower  h^bc.  On  the  h-ft  side,  iierfcrtly 
u*>rmal  conditions  were  jiresent.  Them  were  soft  adhesions  between 
the  ciiftsule  of  the  liver  ami  the  diaphrajiniatic  peritoneum  over  the 
|J*wterinr  pi»rtiou  of  the  convexity  of  the  ri^lit  lobe.  At  tliis  portion 
fiftttricial  yellow  sjjotrt  gleamed  tbrfaigli  the  liver  serosa,  and  on  sec- 
hon  H  ^roup  of  small  abscesses,  tilled  witli  ;i  grHcnish-j^Mviy  [tus,  was 
^"■^nuil.  The  inh'rvrning  Hultstance  of  the  liver  was  ni'arly  liipietied. 
Tlie  houndarif's  of  the  absc(\sseH  were  indistinctly  detiue<l.  disappear- 
'^  in  a  purulent  inhUrated  lenlliery  subst-inee.  The  rest  of  the  liver 
^as  soft,  and  the  lobules  were  unrecogniziible. 

Reynal  described  a  case  of  perniiions  j;iundic4'  following  intlu- 
'^^JCa,  and  others  are  reported  to  have  (thservoii  an  acute  yellow  .Htro]th\ 
"'  the  liver  durini;  the  course  oi  an  iutluen/ii.  It  seems  curious  that 
^"thors  vary  so  greatly  in  the  oltservatioii  of  irterns.  In  the  older 
"PUleniics  (17(K),  Lancisi ;  ll'M,  Huxhaml  a  slight  form  of  irtei'us  is 
OQntioned  as  an  oecjusional  symiitf^m.  Praciu-k  draws  ;itten1i[iTi  tn 
thp  fact  tliat  in  the  epidemic  nf  1S47  4^  thete  i,\as  genenilly  i^resent 
•iL'^^rtaiu  icteric  Inn^  of  the  conjunctivjr  i>r  of  the  skin  in  genenib 

The  reports  of  Biiunder  iu  the  hist  pnudeniic,  who  found  so  con- 
stantly a  slight  form  of  icterus  that  he  regarded  it  as  a  diagitostically 
lioiHirtant  symptom  of  intiuenza,  are  of  esp^^eial  interest.  ( Jf  1h(^ 
mule  sex,  88.5  per  cent.,  of  the  femali\  VCS  ]»er  ct^]\t.  were  jilVeet"'d 
V  this  slight  form  of  icterus  of  the  scl-'ru.  This  observation  (hies 
iMit  agree  with  that  ttf  Leichtenstern  in  Cologne.  In  4H1)  cases  he 
'Wn-eil  icterus  Imt  twice  during  convalescence.  The  hospital  sta- 
twtifs  of  Hamburg,  Leipsic.  Muuich,  Wiirzburg,  and  the  English 
'*iitliitrs,  Prestfin,  Bristowe,  and  Parsnus,  do  not  mentii'U  tin'  oectir- 
reace  nf  ictenis.  In  the  Oennan  colleelive  investigation  ieterns  was 
reporte^l  in  (Uily  2  per  cent,  of  cases.  In  Hreslau,  out  of  *1'M  piiy- 
sidana,  only  4  meutioued  the  presence  <>f  icterus.     Senator  nientious 


190  ITOKLEB— DffLtfENZA. 

ictonis  ouly  once,  Combv  met  with  it  only  ouoe  iu  218  chiUlj*eu,  Weiss 
only  4  tiiuert  iu  110  cttnes.  Iu  tLo  city  of  Dmui,  ictoruH  haa  becu 
rarely  ujet  with,  Hud  not  even  th«  sliglit  ifU^ric  liue  of  tlie  wlt^ra  hoA 
beeu  fre<|iieutly  Been  by  iw;  ou  the  otlit^r  hand  Biiumler's  obeervrt- 
tiotui  are  corroborated  by  Roth  aud  13or){uiHUii,  who  luiMitiou  uumer- 
oua  CJisnH  of  iotntic!  hutf  of  the  ctrnjuuctivit*  aud  of  tlm  Hkin,  and  also 
of  distiuct  icterus  catarrhaliH.  The  official  historiau  of  the  proriuce 
of  M«^^rHebiirj^  iwsHprts  that  all  Ihosi^  caHtts  which  took  a  febriln  riiurw, 
uo  matt<*r  witich  form  tlouiiuuted  tlio  disoaso,  preHouttnl  a  Hli^hi  jauu- 
dice  of  tlie  skin  and  tho  oyes,  as  well  as  slight  pigmentation  of  the 
arioo.  We  therefore  s»>e  that  this  synipt4ini  seemed  Uy  l)e  coutiufd  to 
certain  districts,  iu\  it  was  iu  fact  stH-ri  fretiueutly,  eveu  constantly,  iu 
individual  localitioH  while  it  was  not  observed  in  others.  At  all 
eveuts  this  slight  form  of  icterns  is  not  so  chanu'teristic  that  we  can 
luake  use  of  it  as  a  |>{itho>{uouiouic  8ym]>tom  iu  the  diji^n^JHis  of  iu- 
tlueuxa. 

The  spleen  is  found  enlar^^ed  in  many  crises  of  iuflucn/a.  But  wo 
tind  iu  a  stud\  of  the  literature  tlie  sauie  striking  dilfetvnco  iu  the 
re(M)rtB  as  re^*unls  the  ocvurrence  of  spleuic  lesions.  Thus  Hirch- 
Hirsi'hfeld  and  .Turj.;ens  have  expressetl  themselves  to  the  effect  that, 
as  H  ruli\  U"  chauges  are  to  be  fouud  in  tbe  spleim,  while  KiMn'rt 
found  the  spleen  iu  a  few  i^uses  enlarged  to  more  than  ihmble  its  si»*; 
in  our  c-JusHH  at  Honn,  aud  iu  eight  autopsiim  he  fmiud  a  distiuct  in- 
crease iu  the  volume  of  the  sple<«n.  Wallis  aud  Ijeirht^'ustern  alH<i 
fotnid  some  changes  in  a  uuudier  of  uutitpsies,  and  (KV^ishmally  tliere 
was  a  rousitlerable  enlargement  of  the  spleen.  It  is  also  meutiouiHl 
by  Drasfhe  th;d  an  eviilent  or  eveu  a  (|uit*?  considerable  enlaivcmeut 
of  the  sitleeu  was  fnuud  iu  every  cjiso  of  iuHuenza.  KuHki»w  hiu* 
studied  the  auatomieal  eouditious  of  the  HpltMui  in  iufluenm  (piite 
thoroughly.  He  fonud  the  organ  enlarged,  as  a  mlo  only  slightly, 
twelve  times  in  forty  auti)p8ies;  in  the  other  twenty -<*ighi  cases  the 
Hpleen,  curioush ,  is  s|Hikeu  of  as  having  l>eeu  small,  and  fret|uently 
markedly  diminished  iu  sizi*.  As  chanurteristic  lesions  t>f  a  typical 
intlu'Miza  sph'cu,  he  lays  stress  on  the  following:  The  cjninnlo  in 
wriukletl,  the  pulp  is  gray  or  of  a  ilirty  violet  color,  dotted  with  dark 
red  [Kjints,  aud  of  the  cousistence  of  a  rotten  plum.  Micnjscopically 
Hwelliug  of  the  eudotlu'lium  in  the  veins  aud  art<M-ifs  is  fuund,  h^i  that 
the  lumen  of  the  small  art^jries  is  not  infre(|uontly  toUdly  occludetl. 
In  f»ther  places  we  meet  with  thrombi  of  the  veins  and  capilUricw, 
along  with  extravaHatious  of  blo<Ml  and  tissue  necrcwis  of  ihe  traliec- 
nhi'  as  well  as  of  the  pulp.  The  clinicians,  on  the  other  hiuid.  in  by 
far  the  greater  number  of  cAses,  sjwak  of  the  spleen  as  enlarged. 
Some  of  them  characterize  this  splenic  enlargement  as  being  constant. 
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It  was  fouiid  in  the  City  H(>Mi>ital  of  Dresden  in  HO  jier  pent.,  in  Huni- 
bary,  in  ;»(»  per  cent.,  by  Bjininler  in  (i:^.5  jier  cent.,  I»y  ScLnanbort  in 
St.  Petersburg  in  39  jier  cent.  »>!  tiio  t-aaes.  On  the  oilier  Inuui  nmuy 
ob«erve-rs  have  never  been  able  to  find  enbirgenieut  (»t'  the  Kpleen.  In 
France  the  fre«)ueucy  of  enlargenjent  nl'  the  spleen  is  as  u  rnle  enii>lin- 
sized.  Inexiilanatinn  of  tLis  extraordinHry  dist-repaufy  LeiditenHteru 
calls  etipecial  atitf'ution  to  tlie  fact  that  the  rejuson  for  it  is  probably 
Uot  to  l>e  sought  for  in  the  greater  or  leas  malignaui-y  of  thn  influ- 
enza, nor  in  tLe  complications  with  fmeunionia  or  the  especial  in- 
volvement of  tLe  gastrointestinal  canal;  but  that  the  different  results 
arrived  at  are  ratlier  to  l>e  explained  by  tlie  way  in  whieh  the  exam- 
ination was  conduct^?d.  This  opinion  cif  Leicliti'iisteru  is  esjjecially 
RUi>|H)rted  by  the  fact  tlnii  a  great  jiart  of  the  difference  can  be  re- 
ferretl  to  the  tpiestion  whether  the  Hjdenic  enlargement  is  determined 
by  jmlpation  or  jiercussion. 

Of  the  t»ther  orgaiis  which  belong  to  the  ^lit^estive  tract,  the  par(^- 
tid  gland  is  found  (K-caaionally  diseased  in  inHuen/ji;  this  compli- 
cation is,  however,  probably  only  rarely  met  with.  Out  *if  *jri/2r.;! 
jvitients  in  the  German  army,  12  presented  this  i-oniplicalion.  Of 
3,185  repi»rts  of  the  Germau  colleitive  investigation,  /J7  mention  ;i 
t'omplicaling  parotitis.  In  this  as  in  previous  epidemics  a  mixed  in- 
fection was  undoubtedly  the  cause. 

In  clewing  the  description  *A  gi'ippal  luculixatioiis  in  tlie  abilomen, 
♦bo  iiitiammatiitns  of  the  peritoneum  during  the  enurse  nf  inti'ieii/a 
i^htJiihl  Ih3  mentioned.  Leichtcnstern  \^^■it^'S  thfil  the  grave  fnrm  of 
lipippal  pnt**ritls  may  lead  to  perihmitis,  as  a  iiilc  with  librous,  inrtre 
rarely  with  purulent  exudations,  and  mentions  \\n*  nf  his  t,\\  u  obser- 
vations in  illustratiou. 

A  boy,  12  years  old,  was  suddenly  seizi»d  with  roriMdsiiPiis,  high 

It'ver,  and  all  the  symptoms  of  a  respirator;  iiiHui'it/a.     At  tin-  end  ttf 

tile  sec<.)nd  d;iv  terrible  pains  were  felt  in  tfie  abdonii'ii.  ami  there  was 

retraction  of  the  alidominal  walls.     The  al>tli>men  was  extri'jnely  [ijiiii- 

^1  on  palpation,  i>articularly  in  tln^  vicinity  of  tiie  cjecuni.     ()ther 

»ym]itoms  were  vomiting,  constipatit:<n,  and  I'oHaiwe.     On  tin-  follnw- 

^  day  there  was  nieteorism  with  diarrluea,  and  ileatli  tnnk   ]ilaci' 

')U  thpHixtli  day.      At  the  autopsy  there  was  noted  a  ilirty.  dark-brown 

fliftcoloration  of  the  peritfmeum  Cfn'ering  the   lower  ]M>rtions  of  the 

hjdrII  intestines  and  the  Cfccuni.     There  were  fibrinous  deposits  on  the 

inflamwl  intestinal  coils,  but  tin  liipiid  effusion  was  found  in  the  peri- 

tfWal  cavity.     The  nnicoua  membrane  of  the  lower  part  of  th<^  small 

intestine  and  of  the  esptnim  ami  the  ascending  colon  was  of  a  dark-red 

color,  the  lesions  l>eing  those  itf  hemorrhagicenteritis.     The  a[ppendix 

iTM  intact. 

A  woman,  4f5  years   old,  j>reHeiit*'d    tlie    s\  nii>ttims   eharacteristic 
of  n  typical  commencement  of  iulluenza  (iu  the  pandendc  of  1S89),  ^ 
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with  a  cliitl  iiuil  Iuk^i  f^ver.  Ou  the  third  ihiv  Hvmptoma  of  |>erito- 
uitis  (mct«N:>ristu  niul  vomitiun)  dovt*loiw?il.  At  first  two  bhwxly  i>a»- 
sa^QH  occurred,  followo<l  hy  comploto  ol>stipfttiou.  Ou  tho  eightii 
day,  the  fever  still  coutinuiu^,  vomiting  of  fiLves  touk  phu^e.  lu  the 
left  iliac  re^iim  u  laive  iutcs^tiual  ooil  hUhhX  imt  like  a  tuiui^r,  aud 
could  readily  Iw  cirmmscriljed.  A  surgeon  wdled  in  cuusult^itifm 
i-egardnd  this  jiw  v.  Wahl's  symptom,  and  declared  the  affection  to  l>e, 
in  Hjiite  r»f  tlio  hiuh  fevi*r.  n  volvulus  nf  the  sigmoid  Hexure.  OiK'ra- 
tion  wiis  jtgreed  on  for  the  following  uioruing.  During  tlie  uight  tho 
patient  died.  At  the  aut4)|>fly  the  iutoHtiuew  were  found  to  l>e  in  a 
I»erftH*tly  Dt>rnial  position;  the  peritoneum  was  of  a  dark-reil  cidor  ; 
a  nlight  fil>rinous  i>eritouitiH  was  ]>reseut.  The  mucous  memhraue  of 
tlie  lower  iU>uin  was  of  a  ilark  red  color  and  swollen.  The  muc(»xw 
membrane  of  the  dosccnding  cohm  and  of  the  sigmoi4l  flexure,  which 
was  greatly  (lint^^nded  ami  seemod  thi<'keneil,  was  of  a  dark  re<l  color, 
in  the  ct)ndition  of  a  "  hemorrhagic  membranous  entt'ritis," 

lu  the  report  of  the  (termau  collective  iuvestigutiou,  |>ent(mitiH  is 
mentioned  as  Laving  been  present  iu  two  to  three  jier  cent,  of  the 
cjkHeri.  Individual  roports  concerning  lin  ap|>ejkninc*e  may  l>e  found 
ill  tl)0  sunimarv  uf  the  iutluenxa  epidemic  iu  the  German  Empire  Viy 
Paul  Friedrich.  Leichteustem  believes  that  there  ia  mi  convim-iug 
evidenc«»  in  literatun*  that  the  inHueuxH  bacilli  may  reach  the  jM^ri- 
toneum  primarily  from  tht'  blood  or  from  the  int(^stiue  while  the 
nincouM  niembniu*^  of  the  latter  Ih  intact,  and  cause  itn  iuHjunmatiou. 
I  have  seeu  a  large  colkrtiou  of  scropurulent  fluid  iu  the  )H*ritjmeal 
cavity  iu  one  case,  in  a  patit^ut  who  was  sutTt^ring  from  tidNTculoHis 
of  the  lung,  and  who  dieil  from  the  effects  of  an  influen/a  pneumonia. 
The  iut>stiue8  in  this  cvusc  did  not  pi^esent  any  rhaugeM  whatever,  aud 
thf<n^  was  no  evidt'nce  that  the  pnnihMit  p4'ritonitis  had  its  origin  fnmi 
the  intt^stiutx  or  their  minexa.  The  examination  of  the  titiid  found  iu 
the  |M>ritonF'nl  cavity  gave  p»ire  cultures  of  strept(K'<KT.i.  A  tubercu- 
loHis  of  the  ]H>riti>neum  could  not  l)i«  mmie  out,  so  that  I  am  con- 
strained tf>  Ijelieve  that  a  secomlary  infection  nf  the  peritoneum  by 
fitrept<icix*ci  ix-currc-d  lis  a  metast^vtic  iutLimmatiou,  without  the  pre- 
vious involvement  of  thi!  iut*'»tiuo. 

lu  another  case  I  oliHer%'ed  lu  an  old  man,  prolmbly  TO  yeArs  of 
age,  )i  grave  fi»rm  of  peritonitis  oceurriug  neveral  days  after  the  l>e- 
ginning  of  the  iut1uen»i.  which  leil  to  dt^ith.  The  lungs  were  evi- 
dently itfftH'ted  in  this  ciuse,  for  the  |>atient  suffered  from  a  cyanoeia 
of  higii  degree,  mid  mpid  breathing.  Tho  temiK>rature  varied  be- 
tween 3ir  iiud  -Wl '  (lO'J.'i'  aud  llM  I,  the  pulse  was  irregular  and 
weuk  throughout,  the  actions  and  s|»ee<'h  denoted  great  nervous  ex- 
citement. Th^re  wjiM  no  r<*:isoii  t<»  sns|MH't  a  grave  lesion  uf  the  intes- 
tines, for  the  1)owels  moved  n^gularly  although  marked  disbmtion 
nf  the  alKlomeu  was  present.  In  a  few  days  the  distention  of  the 
abdomen  became  excessive,  the  whole  lower  region  of  the  AUiomeu 
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became  tender  on  proasuro,  tLe  liver  was  greatly  enlarged,  firm,  and 
smooth,  and  the  deifcuduut  i)ortioun  of  tlio  a-Ldoiueu  coiitHiiie<l  iluitl, 
which  was  found  ou  exiilurntory  puncture  to  l>e  senJiniruli^iit  in 
chamt*ter.  TLe  man  died,  but  an  autopHv  could  not  U^  obtained, 
80  it  must  needs  reuiain  undetennined  whether  or  not  stune  inllani- 
matory  lesion  of  tlie  iuttstine  wan  at  tbe  iHjttom  of  tiiis  Heeuiiugly 
primary  peritonitis. 

Fmtcttmial  Nervous  Syrnptcnns, 

In  the  symptoms  i>f  inHuenza  tlios»i  on  the  juirt  of  the  nenouH 
system  are  very  promini*nt,  uud  it  may  even  bn  Huiil  tliat  tlm  iiicliu'e 
of  influenza  is  not  complete  in  the  absence  of  nen'ouH  ijliononieua. 
The  fre<iuency  of  nervoun  8ymi>tomH  in  iuflutfiiza  Ls  also  shown  by 
statiatirs  as  to  tlse  participation  of  individual  orgauH  in  tho  rt\  iiijj- 
toiil  complex  of  influenza.     lu  the  reports  of  the  German  colloctivo 
iQvesti^^ation   oommittee   ninety-two    jjer   cent,  of  physii-iaus   tlwelt 
^'^IHH'ially   on    tbo    lu^rvons    symptomn.     On   the  otbr  r  band   it   haw 
been  accepted  \WtLout  protest  that  wf>  are  able  to  recoj^nlzo  a  ntuTous 
form  of  iniiuenza.     In  formt^r  npidcniicH  fcht>  [larticipation  of  tlie  ner- 
i^ous  system  wart  reco^ni?,f'd  ii  the  nonienrlaturo  of  thr  atfectimi,  in 
that  a  ueurf>-rhouinatit%  neurf>-cepbalic,  or  neuro-synoobal  form   of 
iflflueuza  was  Bi^oken  of.     The  minnto  analysis  of  tho  nervous  svmp- 
tojns  in  iuLdiieuzJi  furuirtheH  us  with  an  cxlraordiuarily  iar^,'e  aiiioitnt 
of  intei-estlniLf  materiah     There  is  hardly  a  nervous  symptom  in  exist- 
«Qce  which  bos  not  been  observed  iu  iutiuonza,  so  t!n;t  wp  shrmhl  )ie 
fouipellwl  to  discuHrt  all  tln>  wensory  and  nmtor  nervous  syinpt.onis  of 
^^;L  jmrt  of  the  body,  and  should  have  t*^  review  with  care  the  symp- 
toms of  disease  of  the  central  nervoun  system,  inclu<1in^' the  itHyeli<>ses, 
a   We  atteniptf'd  tn  wi'itv  au  exliaustive  treatise  ku  the  uorvniis  sym[»- 
toms  occurring;  in  influenza.     We  shall  first  take  into  consideratinu 
Ihe  general    nervous  symptoniH,  and  tln-n  discuss  biieliy   the  mtiat 
ptonjinent  of  tlio  individual  ones. 

Hcmhuhe  is  a  nearly  constant  subjective  coiuphiiiit  of  iuHneii^iJi 
patients;  sometimew  it  is  contJnetl  to  the  fnreJu^ad,  uiore  fre<(Ui'ntly  it 
invob'es  the  whole  head.  At  one  tim^  it  is  described  as  a  seusation  of 
pressure,  at  another  lus  agemral  hyppiiesthetic  condition  of  tho  scalp. 
hi  the  latter  cjise  it  frei|uently  extemls  to  the  face,  the  ears,  and  tlio 
throat,  and  is  combined  at  tiuieH  even  witli  a  general  hypera'sthesia 
f^f  the  whole  iMjdy.  la  tiie  >^a-eatest  number  of  cases,  tlie  hoadaclie 
iias  itii  «eat  in  the  neighborhood  of  the  forrbrad,  over  the  eyes,  ex- 
tendiu^  from  here  into  tlu' deiftbn  of  the  orbitrt,  and  thru  frei|uently 
reaoliiuf^  such  a  deyj-ee  as  greatly  to  depress  tho  jiaticnt  or  cseite  him 
to  constant  restlessness,  or  even  dri\e  liitii  nearh  frantic  with  the 
agony  of  it.  The  apiieurunce  of  thid  headache  may  mislead  us  in 
Vol,.  XV.— 18 
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Buch  a  manuer  that  it  in  taken  for  a  uieuingnal  Rymptom,  oKiinriallv 
as  a  true  clouding  of  the  aeuaorium  ih  oocasionally  nnxluceU  by  the 
violeuce  of  the  paiu,  its  duratiou,  and  tlio  iusoninia  which  is  chuhchI 
by  it,  AH  oci-^urs  at  timeH  in  grave  organic  diHBane  of  the  brain.  Thin 
violent  cephalalgia  not  only  attacks  debilitated  or  flusceptible  individ- 
uals, but  even  Ktroug  men,  who  do  not  readily  couiplaiu,  lone  c<uitrol 
of  theiusetveH  under  the  indueuce  of  these  exrmciaiing  paiiw,  and  this 
probably  for  tlie  reason  that  other  nervous  partK,  liosidos  the  sensitive 
cerebnil  nerves,  are  at  the  same  time  affeet<.>il  by  the  iutluenza. 

Backa^'he. — No  less  a  torture  than  the  headache,  although  not 
quite  HO  violent  in  Uieir  appearance,  are  the  part»\yHniH  of  pain  com- 
plaineil  of  in  tlie  hmck  and  the  sacral  region,  radiating  to  the  muscles. 
the  joints,  the  thorax,  and  the  extremiti***.  While  Hovore  headaclie 
was  complainetl  of  in  ab<jut  sixty  ]jer  cent,  of  the  caws,  these  pains 
in  the  back  and  sacral  region  were  particularly  mei»tioneil  in  twenty- 
eight  i>er  cent,  of  those  reported  by  the  collective  investigation  com- 
mittee. In  many  CJises  the  patients  complainetl  of  these  in  the  liegin- 
ning  of  the  dinease,  and  we  may  even  count  the  sacral  pains  among 
the  prodn^raal  symptoms  of  iutluenza.  Tliey  occasionally  reach  such 
A  degree  that  the  patient  is  unable  t<t  lie  in  lied  quietly,  every  ]>ositiou 
be<'oniefl  uncomfortable,  and  sleep  is  therefore  distnrlied  and  the 
patient's  strength  is  exhausted. 

AV»iW^i'a.— In  many  caiw?>8  the  jwiiu  is  localized  in  certain  ner%e 
areaSf  either  at  the  lieginning,  during,  or  after  the  att;u-k  of  iniluenxa. 
There  is  not  a  nen-e  which  has  not  been  attacked!  by  neuralgia  in  one 
or  the  other  case.  Trigeminal,  occipital,  cervicobrachial,  and  inter- 
costal neuralgias  have  been  observed  with  esi>ecial  freijuency,  and 
have  been  particularly  mentitmed  partly  for  their  inteitsity,  partly  for 
the  i>©culiarity  of  their  temporary  or  periodic  apt)earauce.  In  these 
Kieuralgias  the  visceral  forma  are  also  to  lie  included,  violent  pain  in 
the  stomach,  in  the  course  of  the  intestine>4,  in  the  neiglilwirhoiid  of 
the  bladder  and  of  the  diaphragm,  and  in  the  sternum.  Thus  Joffroy 
mentions  more  than  six  cases  <»f  severe  neuralgia  in  the  course  of  the 
nerves  of  the  forearm  and  Hhouldcr,  in  which,  as  shown  by  the  accom- 
panying symptoms  of  muscular  atro])hy,  a  neuritis  must  have  Iteeu 
present.  Leichtenstern  has  observed  a  very  severe  girdle  pain  which 
Luted  for  weeks,  which  was  analogous  to  tliat  occurring  iu  tul»es  tlor- 
salis,  and  was  accompanied  by  paresthesia  of  the  lower  extremities, 
ataxia  being  almeut.  however,  and  the  reflexes  l>eing  normal. 

In  the  collective  iuvestigatii^n  re|>ortA.  special  neamlgias  to  the 
extent  of  4j)  per  cent,  are  mentioned  by  the  roconlers,  a  figure  in 
excess  of  similar  observations  in  previous  epidemics.  Nearly  14 
per  cent,  of  all  recorders  have  described  a  trigeminal  neuralgia  in 
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indiTidual  cAses.  Tho  neuralgias  of  the  iutercoat-al  nerves  are  meu- 
tioQtKl  ill  these  reports  a«  5.8  per  cent.,  the  neuralyias  of  the  ischiatic 
derveae  3.7  per  cent.  'Each  of  these  ueuralgius  him  its  owu  iieouliiir 
characteristic;  a  few  a]>i»ear  periotlii-ally,  so  tluit  tht\v  mi^^ht  l)e  mis- 
taken for  malaria.  A  great  many  of  t\w  otht^rn  nrn  extraordinarily 
nliftfcimtte,  so  that  they  are  prolouj^etl  far  into  convftlesceucc,  and  may 
t'vi'U  last  for  years.  I  have  often  remarked  that  even  after  the  dis- 
apltf^anince  of  the  neuralgi^us,  painfiiluess  on  jiresHure  over  the  affected 
nerves  may  ^maiu  for  a  long  time,  so  that  the  patients  themselves  are 
frequently  astouiHlied  at  the  tenderneHH  of  tliPHe  Hpotw,  at  a  time  when 
the  fjain  ha«  alto^^ether  eeaHe<l.  S<^me  obsen^ers  [>laoe  partirular  eni- 
phasifl  on  the  fact  that  the  neairal^ias  of  intluenza  usiian\  bi^coine 
worse  at  ni^ht.  In  some  cases  of  ueural^'ia,  esjtecially  in  intercostal 
neaml^ia,  herjies  zoster  has  also  l>een  observed. 

In  connection  with  these  netiralgios,  myalfjia  should  be  mentioned 
as  &  promint'tjt  symptom.  To  these  we  may  add  the  Hiu-ral  i>aiiH. 
is^lm^li  have  Ijeen  mentioned  above;  there  occnr  also  violent  jkuiih  in 
theestremitiea,  sometimes  accompanied  liy  crampH.  The  luusclen  nf 
the  back,  the  thighs,  and  the  calves  are  inv<ilvetl  with  especial  fre- 
']neacv,  and  prensure  on  these  j^roups  of  muscles  increases  the  pain 
JfPeatly.  The  jtains  then  reatlily  paa.s  from  the  muscles  to  the  joints. 
Theee  muscle,  limb,  and  joint  pains  were  mtMitinncd  in  thn  Oeruian 
^Wective  invastigations  hy  twenty' -seven  per  i-piit.  of  tlie  reporU'rs. 
^68©  mnscular  pains  may  also  be  of  very  lon^  duration,  without  the 
pfpsenco  of  any  symptoms  of  atrophy  to  justify  us  in  assuming,'  that 
*  frue  neuritis  is  present. 

Among  other  uen'tms  disturbances  hyperipsthesia  and  fuiiestlicsia 
^*  the  cutaneous  nen'es  nro  jiarticnlarly  mentiont^d,  iu  ]iiirt  distributed 
over  large   surfaces   of   the    body,    fre(|nt'nHy    ix-culiarly    locaii/ed. 
Leichtenstem  desciibed  a  ra.se  iif  total  ana'stliesia  of  the  s4'cond  divi- 
sion of  the  trigeminus.     The  hyi>enesthesia  nuiy  then  also  jmibably 
**pTead  from  the  cutaneous  nerves  to  tin*  sensory  nen'es,  and  may 
tW  give  rise  to  remarkable  morbid  phenomena.     We  are  especially 
reminded  by  the  extensive  hyperscsthesia  of  the  skin,  occasionally 
i«*tricted  to  certain  liml>fl,  of  raeningitie  or  pscudomeniugitic  truubjea. 
To  these  ner\'oas  disturbances  are  added  pancsthesiic,  whii-li  are  also 
Jevplo[>ed  in  the  skin  nml  orgjms  of  sense,  and  which  iiinke  themselves 
liartic'ularly  felt  in  the  nerves  of  sniell  and  taste.     Tulal  loss  of  the 
seOie  of  taste,  total  hjss  of  the  sense  of  smell,  or  of  both  togotlier, 
luMbeen  observed  in  i.ire\*ious  ami  recent  epidemics;  these  symptoma 
also  may  onthist  the  attack  of  inlluen;;a. 

.\nother  symptom,  which  is  mentioned  by  V2A\  per  cent,  of  the 
reporters  of  the  collective  investigation,  is  vertigo,  which  is  often 
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intoiise  for  only  one  or  two  days,  but  frequently  lasts  tkroagh  tbe 
whole  cout'BO  of  the  disease. 

ItisotiDiHi,  whicli  is  of  extraordinarily  freeiuent  octmrrenoe,  is  also 
to  be  added  to  tboae  uen'oiia  symptoms,  and  is  one  of  the  causes 
why  tlie  Hubjectivt*  sfinsatiuu  of  we^ikueas  is  so  prououuced.  lusom- 
nia  is  fieijueutly  complicated  by  the  appeJiramn^  of  delirium,  itfU*n 
giving  the  inipressiuu  wlien  present  as  thouj^ii  tho  patient  wore  sleej}- 
iny  and  dreaming  with  open  nyeH,  but  which  increases  until  pro- 
tionuoe<l  attacks  oocTir,  reminding  one  in  every  way  of  delirium 
pot;it<>rum.  In  tho  folloctivo  investigations  thin  delirium  is  men- 
tioned by  inghfc  pfr  cent,  of  the  investigators  as  having  been  very 
irregularly  si>i*ejwl  over  the  various  parts  of  Germany.  This  delir- 
ium is  oi'ruHioUidly  ounibiued  with  mental  disturbances,  at  times  witli 
an  oxaUiitiou  rt'at'hiug  the  f(>oIing  of  euphoria,  at  others  with  great 
dei>resHiou,  It  is  fre(]ueutly  obserA'ed  that  the  patieut  suffers  from 
limitixl  attacks,  in  the  intorvaln  of  which  his  mind  is  jierfectly  clear, 
and  in  whicii  Le  iw  hijnself  awai'o  ul  having  been  delirious. 

Attacks  of  Hi/mrtfH'  are  also  mentioned  itn  jiu  especially  remarkahle 
syni[itom.  In  the  uiMro  recent  opideuiics,  report8  of  the  occurrence 
of  Hvncnpo  an!  mom  raroly  met  with  than  in  previous  ones.  In  the 
epidemic  of  lult),  those  cases  wJiich  were  complicated  with  syncope 
were  nionHotn^d  jis  Itoloiigiiig  to  a  fretpieutly  occun'ing  syncopal 
form  of  iuliui«nza,  and  the  sanin  form  was  ubsorved  in  North  Aiuerica 
during  the  epidemic  of  1874-75.  Similar  phenomena  are  the  parox- 
yHms  of  appreheuKiou,  whit-L  are,  howi^ver,  not  bo  frequently  met 
with. 

A  jironiini^nt  nervous  symptom  is  tho  exceeding  fi*ihiliiy,  which  is 
ohservt^d  witli  ''Ntraonliiiary  frtMim^iry,  (H'curring  in  the  form  either 
of  a  siicldi^n  ('xlifiiislion  ami  nitirked  loss  of  strength,  or  of  a  long-con- 
tinued feeling  i»f  ili4)i]ity.     This  jrrostratio  virium  ia  especially  no- 
table wIk'u  luj  nllicr  Hnvin't*  symptoms  of  disease  are  present.     Thus, 
it  WHS  ol>s<-rvtnl  in  tin*  Iji-st  ojiidi'inio  Hint  in  one  of  the  greatest  busi- 
ness houses  of  Brrliiij  employing  one  iiundi*ed  and  twenty  men,  more 
than  one  linudrfd  of  Ihi^se  were  at  one  tinin,  despitn  the  greatest  will- 
ingui'Hs,  nital>lt"  to  ('oiitinnc  their  work,  altlioiigh  not  a  single  one  wi» 
suffering  from  any  serious  disease.     In  tlie  reports  concerning  the 
garrison  id  Munich,  and  in  the  records  of  the  Prussifui  war  dejiart- 
mont,  cawi^'S  sre  related  in  whicli  lu-altliy  individuals  who  hatl  only 
just  entf'vod  tlie  serA'ico  presented  tho  ajipearauce  within  a  very  few 
hours  of  Iveiiig  I'xciM'diiigly  ill ;  they  were  hardly  abh*  to  kt*ep  on  their 
feet,  and  fi'll  nji  thi'ir  ImmIs  cxhuusti'd,  wln-rc  t]ii\v  Urtually  hiy  on  the 
side,   unconcerned   about    what  wunt  on  about    Lhem   or   what   wjia 
offered  them. 
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Poftt^^ripfMiI  nenraAffiotia  iihiihIIv  ln-nrH  tlw  rharaotor  of  the  Lj^po- 
I'lioLdriao  foriu,  ami  is  also  mot  uitli  in  hidivitlmilrt  who  previoiifily 
haJ  soouiinjjly  uo  imtura!  ilisjutHition  Uf  thin  t«Miii>eniiii('iit.  In  the 
trpjilmout  of  these  patioiits  it  ift  froiini^iitly  very  diftirnlt  tn  convince 
ilipm  that  they  aro  not  aafforing  frnni  any  iluii^^oronH  art'oclion  on 
accf^uut  of  their  ^reiii  IxtJily  debility,  ami  they  cannot  he  convinced 
i>f  !lit*ir  capability  of  greater  exertion.  The  deveh>t*^"*^iit  '*^  hysteria 
in  |«?raonfl  who  lx»fore  their  illness  with  iulhmnza  did  not  pres^'ut  any 
plienniuena  which  could  l)fi  U>oked  upon  ns  hysterical,  has  also  been 
iiotcil.  Worms  reports  two  such  cases,  one  of  hysterical  conviilRifins 
itia^nrl  ten  years  of  age,  and  thi^  other  of  sleejiIessnesM^  halhicina- 
tions,  elc,  in  a  uiue-year-old  boy,  occurring  on  the  eighth  day  of  an 
attuok  of  influenzal  and  lasting  a  inimber  of  <lays.  IlyHterical  forms 
of  spasm  and  hysterocpileptto  attarks,  at  times  cumiilif;i.tcd  with 
^■wping  spasmsT  are  also  mentioned  by  Cbassct  in  the  ri'jjort  of  iu- 
fiuGU/a  in  the  German  army.  Hyst^^rical  jactitation  in  iniUvidnal 
luuscles  (muscles  of  the  abdomen)  and  liystoriral  treiuor  wore  ol)- 
BprriHl,  and  also  disturhances  of  Hiu'cch  and  ai'honia.  In  Hcven  cases 
of  Severe  postgripi)jd  hysteria,  wliit-h  w^tc  observed  in  i'liildreu  by 
vau  Deventer,  an  hereditary  ur  ac<piired  neuropathic  tjiint  nonld 
always  U^  traced. 

As  l>el(mgiug  to  this  gt^neral  neurosis,  we  may  also  mi^ntiou  the 
■o-called  romafme.  form  of  inHuen/;i,  Occasionally  in  the  beginning 
or  (luring  tho  conrso  of  an  intlut-n/a  we  may  see  a  marked  somuo- 
If^ut'C,  increasing  perhaps  to  couia,  without  any  other  ceri'l)ral  symp- 
toms. Friedrich  Mfiller  in  Pf(n'zhein»  observed  a  case  nf  this  form 
of  enma  whidi  hiHtcd  fourteen  days.  In  the  spring  of  lS'.*(t,  the  news- 
paiwra  were  filled  with  repcn*ts  tliat  a  new  disease,  called  n'HHtt  <ir 
^yping  «iVA*m'/w,  had  broken  out  in  some  ]»artfl  of  Italy.  This  dis- 
•^w  presented  Rymjitonis  wliicli  wi^ro  simihir  to  the  olinervations  of 
^ranuhalH,  in  which  the  elinieal  picture  reHcmlilcd  that  of  a  cerebro- 
'pinal  meningitis  which  was  not  yet  fully  developrMb  Aecf»riHng  to 
too  iloscrijition  of  these  cases  ol  snmnoli'ucc,  ap]ie:iiiiig  in  an  epi- 
neinicforni,  the  greatest  j>robability  is  that  they  were  cases  of  iutlu- 
^iizu  in  which  these  comat^tse  conditions  were  i>rononnced,  as  they 
Wny  also  bo  in  hysteria.  Tlnit  they  liad  aceunndated  in  rcrtain  jiart^ 
'^f  tho  world,  need  not  Hi-eni  more  rejuarkaMo  to  um  than  the  fact, 
^r^JUly  freipiently  mentioned,  that  (»tber  forniH  of  iiifbienxa  have 
"Iiowu  an  inclination  to  niak*'  tln^r  appi'nranr)'  in  a.  cnnuihttive  miin- 
^Tiu  certain  [jH-alitics  at  a  t'rrtain  time.  Ijtdchti'nMtrrn  insists  that 
^hisiioma  should  Iw  clearly  distinguisheil  from  cerebroHpinal  nvenin 
KJtiR,  ^^Mpecially  as  pneumonia  was  a  frt'ijiicnt  complication.  As  re 
gwdi  the  ditl'ereutial  diagnosis  hetween  tlie  coma  of  iullueuza  auu 
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that  of  diabetes,  we  may  point  to  the  fact  that  thiH  condition  in  influ- 
enza ia  always  accompanied  by  fever. 

Molar  StjnqtUmts. — The  nen'otiH  excitement  occasionally  finilfl  ex- 
pression in  a  chorea,  which  fre<iuently  mako8  itn  a[)pHarauce  only 
daring  convalescence.  Among  the  motor  symptoms,  spasm  of  the 
muHcloH  in  the  various  areas  ai'e  esi^>ecially  to  be  mentioned.  Rip- 
per reports  a  reniarlcaVile  case :  As  a  8e<iiiel  of  an  attiick  of  influenzji  a 
very  severe  jmiu  api>oared  at  the  base  of  the  thorax  in  a  previously 
healthy  man;  at  times  it  spreatl  with  increasing  severity  into  the 
diaphragm,  and  ratliat**d  towards  the  najie  (»f  t]ie  net^k  and  the  shoul- 
ders. At  the.  anterior  insertionij  of  the  diaphragm,  alao  ou  either  side 
of  the  lateral  jKirtinn  of  the  neck  and  nn  the  stenium,  piiinful  prwjsare 
points  were  found;  hi  ion  a  severe  singultus  niadt*  its  api»earauce;  this 
markedly  increased  when  the  patient  talked,  and  was  accomiianieil 
uuw  and  then  )iy  yawning  and  vomitiug;  the  hiccoughs  occurred  one 
liuiidrHd  tinii'H  in  the  minute.  After  from  ten  U^  twelve  days  all 
symptoms  disajijieared.  Grave  mott^ir  8ymptt)ms  were  observed  in  a 
woman,  furty-uine  ycai-B  t>f  age,  by  Ijeichtenstern.  Following  iu- 
lluen/a  site  had  girdle  paiuH  of  the  trunk  and  violent  paius  in  l>">th 
lower  extremities,  at^comiiauied  by  increased  patellar  reflexes  and 
foot  clonus,  witli  disturltjinces  of  sensation,  marked  ataxia,  and  great 
wejikut'ss  in  llie  extremilieH.  Then>  was  also  iucontinence  ai  urine 
with  cystitis.  The  woman  made  a  jierfect  recovery.  In  another  pa- 
tient Leiclitousteni  oKserved  duriug  a  typical  attack  of  influeu/a  a 
very  peculiar  rl(mici)tuni(r  spartin  of  the  muscles  of  the  whnlo  Ix^dy, 
so  tliJit  they  were  at  times  thrown  into  a  tetanic  condition.  This 
alternated  with  tetanoid  t-fmic  H]*aHms  of  the  tiugers,  accompanied  by 
a  peculiarly  liizarre  MpasunKlic  piisilifm  tjf  the  lingers  or  <»f  the  fore- 
arms and  of  the  lower  extremities,  alsii  by  stitfness  of  the  neck,  with- 
out inouiugeitl  Kvmploms.  Unilateral  spastic  convulsions  of  the  face 
have  alsK  been  noted. 

A  case  has  been  reiM)rted  in  which  these  simsms  api>eared  in  the 
right  half  (»f  th(»  fjR-e  and  in  the  extremities  fif  the  right  side.  Symi>- 
toms  of  paralysis  occuning  in  peculiar  distribution  over  th^  lateral 
half  <»f  the  body,  and  siniihir  to  these  spasms,  which  very  strongly 
remind  om^  of  hyst-erical  couditions,  have  also  been  observed.  In  all 
the  nervous  ])henoniena  thus  far  tlescribed/we  are  obliged  to  seek  an 
explanation  in  the  action  of  some  soluble  toxin.  No  matter  how  vio- 
lent the  s,\  niptoms  may  have  been  iu  individual  cases,  no  matter  how 
jweuliar  was  tlnMr  loculi/aticm,  or  of  how  long  a  duration  they  were 
in  some  cases,  tlioy  had  this  in  ootnmon  that  they  were  all  purely 
functional  ilisturbances.  The  proof  of  this  is  found  in  the  fact  that 
the  comT>inatiou  of  nerve  symptttms  with  atrophy  was  not  sufficiently 
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marked  to  justify  a  din^uosis  of  anatomical  chanj^es  iu  the  nervos 
thfrnselvpH.  Ou  tin*  other  hjiud  rw-ovei\  hns  frecjneutly  leHulted  in 
sot^hcases  with  astonishing  rapidity  ;  Hevore  utniralgias  hjivo  suddouly 
ceiLsed;  total  paralvsin,  which  seemed  U*  jastify  the  diaguosiH  of  a 
severe  lpai<m  of  the  i>eripheral  or  central  nervous  system,  fre<niently 
h/is  disappeared  with  marvellous  rapidity.  This  could  not  have  oc- 
carred  if  anatounc^d  ]eHif>UH  iu  the  centres  or  the  nerves  had  Ijeeu 
prpseiit.  We  must  not  fail  to  moutinu  furthernioro  that  the  action 
nf  a  drug,  for  example,  autipyriu,  salipyriit,  or  quinine,  fretjuoutl}' 
cuuHwl  a  change  for  the  Iwtter  or  even  Ji  perfect  cure  so  suddenly 
that  the  diaguosis  of  a  functional  nervous  ilisturbauce  was  forced 
upon  us  ex  juuajittbus. 

Neuritis. 

In  opposition  to  the  previously  described  cases,  oKservations  have 
accumuhited  which  show  that  material  lesions  may  uris«  in  individual 
uerves  or  in  many  uen'es  at  once.  Here  the  morbid  picture  is  chfiiiged 
by  tbo  a<lditiou  of  symptoms  of  n»ulti]>le  neuritis,  wJiicli  also  appear 
M  se(juel>e  i»f  other  infectious  diseiises.  Hurh  a  disease  of  the 
nerrea  is  known  to  us  espet^ially  as  a  conKe<pience  of  diphtheria.  It 
niay,  however,  also  occur  after  pueumouiii  niid  after  typhoid  fever; 
in  nue  cases  also  after  measles  and  scarlet  fever.  Wo  are  familiar 
ffith  the  fact  that  the  toxins  are  capable  in  these  various  acute  iiifee- 
tious  diseases  of  producing  inllammat(jry  changes  in  the  nerves,  hut  it 
iH  nevertheless  astonishing  liow  extensively  tliese  uervo  iiitlamniaiioiis 
*x.var  in  influeuza.  I  will  not  even  maintiiin  that  jdl  those  cases  which 
have  been  desc-rilied  in  the  preceding  section  were  only  of  a  fiinetional 
Qatare,  for  thero  may  have  been  many  tnie  neural  atVrciions  among 
Item.  It  is  in  tinitb  very  hard  tf)  draw  a  sharp  dividing  line  In^tAveen 
^e functional  and  the  organic  neurid  diseases.  It  in  iiro])ah!ej  liow- 
cvpr,  that  many  more  cases  are  (.liagnosed  neuritis  which  am  really 
ftUictioual  only,  than  the  reverse. 

Hplfcir  has  rejtorted  a  case  of  abosia-astasia  following  iutluenznr.  A 
Kifl,  ten  yeara  of  age,  became  ill  of  grip[>e  iu  January,  and  eonld  not 
^iiitainthe  upright  position  when  it  came  time  for  lier  to  leave  tlie  bed, 
»o that  she  was  oliliged  to  kee[)  her  bed  eoijtiinK>usly  u))  (o  M.-iy.  The 
Qiotlier  carried  the  child  on  her  baek^  the  child  clingiiig  with  her  aruis 
ihout  the  mother's  neck,  and  gi'jisping  the  hips  of  the  mother  with  her 
IfiKH.  \Vliea  the  child  was  examined  in  the  reciitnbrnt  position,  no  sign 
'"  dispjise  could  be  demonstrated,  excejit  a  tenderness  of  the  upper  dor- 
*"J  vertftbrie.  Motility,  sensibility,  and  reflexes  were  all  normal .  Bu' 
wlipQ  the  child  wiis  pla4:'ed  on  her  feet,  tlie  knees  gave  wny  undrr  hei 
Alter  a  i>eriod  of  eight  days  she  was  again  able  to  stand  when  sup 


Umt  «##4m  *b»  hmd  bdkj 
tnjiM^  fllj»gngt»  who 
9fwt$^kmm  in  ihfs 
dwavlolllni  lonmot 
thft  o^rv*',  Mati  ttbovn  br 
aof«  fiTfjOMitlr  tb0  dirtiilwiMm 

iU  *f/ff^rax>ce  vith  sock  Tiolowe 
th#!  piiTtQfV:  of  Afi  ttcirte  ■wrndiwB^  LaadrT's  («nlTM  nty  b»  palBcily 
NimalatMl.  CaAMi  \l)ut  tb«ae  hsre  bMB  <lf i  rilgrt  bj'  KaliW  and 
EiM^mlf *br  SfMrf'Lall  bM  reported  foor  oks  of  peripKenl  nevritis 
wfavrh  fjcrmmfil  in  ooojandion  with  attadbi  of  iiiJwn  The  first 
Mwvi  invotrf^l  this  Qfrp^r  azftd  Invpr  eitrpmities,  tbe  aecoad  odIt  t}>«^ 
IrfWfr;  U4h  morffn^J.  The  tliird  cane  eoded  in  dfwtli  from  atrophy 
rif  ib«;  Vrw«Y  f^xtr*finiti«9i,  iliffturtjanoeii  of  the  XAmiiler,  perchic  ilisor^ 
*lfirn,  ami  (jAraJji  nin  of  th«  fUaphraiciD.  In  the  ftmrth  cane  tbevo  was 
f^fviit  n  |rtirc«iii  f*{  ihf  fiproDf*]  mnselfsi  aoeompanied  br  aensnry 
fliMturliArwTf-M  atvl  IrnH  of  the  fiatellar  reflevw.  Beeoverr  in  this  caae 
waff  cjnipl«rt#».     A  rK>thAr  int^r^wtini^  cane  has  been  dencribed  br  Monro. 

A  woman,  'il  \i'Hth  of  im*',  eoznplaine^l  of  jiain  in  the  upper  ex- 
tr<'iiiili«-M  afu-r  r»*<y»voriiiii  from  an  attack  of  nieajii«»»,  wLich  contuiae<l 
for  a  f<*w  Tuonlhw,  antl  lua^lo  itn  apfieamnce  a^jain  after  an  attaek  of 
inttiM'ii/a.  N'<*«rilirr  paiiw  wer»^  prwu^nt  in  b«*th  anna,  debility,  ten- 
f|i-nM-«iH  i»n  pn'nunn-  nrnr  thfs  Derre  brnDcheA,  panrsthesia,  and  dimin- 
ihIiimI  ta^'tilM  Hf'fmihility  in  tho  haD'lri.  Recovery  followed  in  two 
lii'itith^. 

Jofrroy  liiiH  ilom'ritif*4l  (TfiMefl  of  nenritic  paralyais  in  which  Ivesides 
tin*  Ni'if/»r  patln  til*'  HfiiMory  w^re  also  involved  in  a  violent  nearal^ji,^. 
A  t:}w  of  lJ'm*vr  nltould  uhv)  l»e  mentioned  here,  in  which  a  ixiralysiB 
of  all  fonr  ('ttr«'Uiitif'H  f>xiHt^l.  Two  interenting  caiiefi  of  nenritia 
iitiilMplct  f'jilowinj,'  inHnfnxa  have  been  rei>orted  by  Wentphal. 

[ii  V.if  lirnt  vi%nf  n  num,  2*.*  veafK  of  a^e,  Wiw  seizeil  with  a  general 
<^liilIiM<-KH  Hcvch  rla>H  aft'T  tho  Iteuinnin^  of  inilneuza,  and  a  nenHatiou 
iit  foriiiiralion  and  niinilinfHH  in  the  fiu^'^r-tipH,  afterwanU  also  in  the 
iiit*H,  atiil  t/i  this  wfiH  aiMpfl,  at  the  fnd  of  a  week,  weaknww  of  the 
hVH  riiifl  ariiiH,  and  ilitllciiUy  in  Hs^allowin^.  With  all  this  there  was 
no  fi'vi-r.  HvpliiliH  and  a|j'(ili(t]iHni  wpre  excltidwl.  Examinatirm 
nni'alt'd  a  li-HHontil  tnotor  power  of  i]u^  anns  and  legs,  the  farjidic  ir- 
riljilfilit;  of  Die  M'TvcH  and  niUKclr-H  U-in^  rctjiined,  antl  the  inuftcular 
tinHUf  U'inn  Htron^'ly  ih-vdoiicil ;  inm-ctire.  8tA^x^;erin^i  K^t»  1*^^*^  ^J^  tl>^ 
pal*  il;ir  n^tlfX  ji'kI  tlirwi*  «.f  tin'  i»i*'fpH  ami  (rioeps  tcinlons,  the  ali<lonn- 
uul  and  <'reniJiHt4-r  ri«d<!Xt;.-4  hoiuK  n-tainfil.     There  was  a  seemingly 
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slight  (achiX  iiamlvHin  of  tlir?  ri^lit  h'u\o.  In  u  few  wpckn  nil  tli^Ko 
siyiiJi)U>niH  iniprnviMl  uudcr  trnjitnicrit  liv  /inc  luillin,  ilourhiM,  jiocl 
fanwli/iUiou,  iho  patellar  r<>tl<«soH  unly  wen'  Htill  iilM^^ii  id  I1h>  rixl  of 
fimr  wtH^ka.  Tlifre  wi^re  nn  lufirktMl  Henwui-y  (liHlirrlmticrH,  tlu*  IpIiuI- 
der  aud  rectum  were  uornial,  ihkI  tht?ro  wnrn  no  iHqiillary  syniptnnm. 

The  BWitud  cwso  wilh  tliiit  of  h  nicrdifiutt  *ir»  ycjUH  olil,  wli(»  wim 
affpcted  ftl>out  n  wppk  »»fter  nn  ut*Ju^li  of  ijirtm-u/a,  din-in>{  iiu  iTtiiiliiMi 
of  nrticnriu,  by  n  nnit^>r  p/irttlyHiK,  wliirh,  (MHiinn'ririnn  in  tlu>  luw*-!* 
extrvmitipH,  gnulu/illy  oxiPiidcd  in  t]ii>  r(>ni'H4<  nf  tw**  vvrMkn  nvcr  llin 
whole  iHjdy ;  hoiihi  rnrebnil  norvrw  vv^to  /iIho  involvjd,  uh  mIkiwii  by  ji 
left  bit^^ral  fac-inl  panilvHiH,  wliirh  /iIho  Kfircjict  if  lfi<<  ri^dtt  HJil^s  fiml 
bv  difficulty  in  dr^^Iutilioti.  At  tin*  Hdinn  tiiiM^  llm  icItixcN  difil  out 
And  uitiHcular  utropliipM  iiiid  nutritionul  diHliirUiurcN  nindi*  tlnMr  np- 
pearauce.  During  tlif^  iiirrciirt*)  of  tlic  pimils  tic  HvniptoitiM  tin*  vjn  inuH 
ntf»rvo  tniukH  vhtc  t^-tidtT  f)ii  jiroHHure  nnd  tnn  iniiHrlcH  wnn*  vnry  p^tin- 
ful  ou  Hlij^ht  IninilliuK. 

Exwijtt  for  iJftncsthpHiir  nf  ji  Kli^'lit  4|4'^^rf*<i  mi  wjiMnry  iliMtiirbnnrt'H 
were  fit  ntiy  tinif^  ijotir(Hl.  Afl^^r  th*'  4lirt('fiH<f  hfid  rtiniuinrrl  Htiitinrrjir.) 
for  two  wookH,  rapid  iinpnm'ni^'nt  n*'i-\irrf\\  runl  mlvfimiMl  jo  m-iii'ly 
I>**rfiHjt  Tf^avfTV.  ViiHnniot^nr  ami  troplii<-  diHrirr-lijiiiri'K  ;it,  (Ih^  Hnnio 
time  apiH'arod,  an  rnanifpHli-d  by  o-dnrjui  nf  Hk-^  lower  cNiifinilifH  luid 
a  strong  jjrowth  of  linir  im  both  Io^vit  and  uppir  i-xtn-jniiifM. 

Whilo,  iiM  iilntv*!  r**niark(Ml,   tlin  diffcreiiHalion  of    iicnritiM    frotn 

fnuctiouni  dirttTirlmnci^H  irrcH^Mitn  mmu^  ibtliiiitty  when  the  iiilhiiiinui- 

tiou  in  limit^Hl  to  HiiiKh'^  tnijikn,  poJvneurittH  in  nlHoNsitti  ^'leiit  dilVi- 

eulty  clearly  dirtlinKUiHlied  from  j-enlnd   inr\oiiH  idreclimiM.      It  niity 

be  sefu  from  the  prpvitinnly  ihiHiiibed  i-jLHen  that  whole  i^roiipN  of 

muscles  froi|U*>ntly  Vx^'oino  paraly/<*d  Kiniult/iinMiiiHli ,  km  tliJit  ue  aro 

comiw^lbnl  to  a^^nn*  with   TieicljlenHtern  when  he  aHHcilH  that  tiiaji^^  of 

these  CAHes  liavr-t  in  all  prnUd^ilitv'  uk  their  founduf  ion  cii-i'tnaHn-ibeil 

leftioiift,  PHUHod  by  tho  t'lxiuH  of  intluenxa  in  IIm'  fiiotor  nuclei  of  Ifie 

middle  and  fourth  ventri^leH,  and  .should  therefotr  be  looked  upon  ilh 

nucjpar  jiareneK.      Hn  wouhl  fHpr^ciidly  iin-hidi^  here  certidii  condiiiie*! 

forms  of  paralyHis  of  tho  uiUMcleH  of  ihn  eye,  of  tln^  Hofl.  pafjite,  and  of 

thp  u-Hoidm^^tiH  — Kr'^*ipn  "f  niUH4'|eK  which,  condiinj'd  for  the  j^iirpoHe 

of  iM^injj:  t^»K6thfir,  arp  HUjiplied  by  r.nuitwtn  nuclear  centn-H.      He  erii- 

l        pbodizoA  tho  foot  thai  the  mat^'rhd  for  exirerinn^ntalion  \h  e\rluHiv<*ly 

n  c^linical  one,  mainly  by  refiHon  of  the  favoriibie  rourM*  nsiudly  taken 

—^     '      '  ise  formn  of  f>aralyRiH.     \V'4i  ani  tiierefore  not  ,M't  in  (lie  portHCH- 

H  f  obBervatiouH  which  will  f^uabln  us  U\  di^cide  wlnrther  neuriliH 

^^H         OMPi  of  tho,  nuclei,  rjr  functional  toxin  poisoning,  or  iiilhifiuaatory 

^^H        rntive  profeHneH  in  (he  nerveH  and  in  the  uurlei  theniMelvcH  aro 

^^^P         iiirally  at  the  l>r)ttota  of  the  dineaHe.      (Jtily  ntit?  thint^  ho  (Miii- 

^^^F      B  a»  cninmon  in  all   thcKe   cimen.  ThiiiM-ly,  that  ^roHH   anabtnucal 

^^^      gescAuiiol  jKJSHibly  U>  premjut,  IwraUMeof  th*^  alim.-nci^  of  allKrave 
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cerebral,  bulbar,  or  spiual  symptoms.  Leiclitensteru  lias  grouped 
all  thoHP  raHPH  iisfollenvH:  Isoliitod  panil.ysis  of  the  Hoft  pahtte,  ]>a- 
ralysis  of  acfttmmodjitifni  without  pjivalyHis  of  thf>  Hoft  j>alat<^  or  of  the 
muHcleH  uf  tlio  tf.sophii^iiw;  iutormitteut  i>aral.vsis  of  tho  arcomiuixia- 
tion,  pnreHiH  of  the  rpL-tim  iuteriius,  iuHullieieucy  of  the  iuteriial  recti; 
paralysis  of  tho  ret-tuH  superior,  of  both  superior  oblitjue  iiuiscles,  of 
the  wuloiuotor,  of  tht^  abduceuH,  intker  imi-  or  bilateral;  hemilateral 
mydriasis,  uncWr  paralysis  of  the  eye  nmsoles ;  polioenceplmlitis 
supf^rinr;  Sf^uiilatrval  ]»Lralysia  of  tho  hyi)o^;lossua,  accompanied  or 
Dot  b,\  atr(j]/hy  ui  the  tougue ;  paralysis  of  oue  recurrent  nerve,  bul- 
bar nuclear  paralysis,  isolated  paralysis  of  one  facial  nen'e;  total 
paralysis  of  one  arm,  atrophic  paralysis  in  the  area  of  individual 
uerves  of  the  chest,  slioulder,  or  up^ter  arm,  of  the  deltoid,  su[>ra- 
and  infi-aspinatus,  trapezius,  and  serrat^is  magnus — "tyi>e  scapulo- 
Lumenil." 

All  thi^se  ali'ectioiis  are  met  with  in  iulluen>:a,  in  the  most  diverse 
manner,  or  rather  mufh  moi*e  mixed  than  we  are  usually  ac-customed 
to  meet  tlu^ni  amon^'  tln^  neuritic  sofiuelai  of  other  acute  infectious 
diseiuses.  Mont  of  thiMu  do  not  make  their  appearance  immediately 
with  the  attack  of  iutluenza,  but  occur  later,  and  are  as  a  rule  entitled 
ti»  a  inui'h  more  ffLv<>rable  prognosis  than  ueuritis  which  lu  to  be  re- 
ferred to  otiier  cases. 

EfivephalitU. 

Extraordinarly  grave  diseases,  which  frequently  end  in  de^th,  are 
caused  bv  iullueuza  under  the  picture  of  severe  forms  of  cerebral 
]>ara]ysis.  These  may  ajipear  as  memo-  and  hemiplegias,  t)r  may  be 
couipliL-ated  \vith  |j;i'ave  cerebral  sympttnus,  coma,  insensibility,  eon- 
Tulsidus,  ami  delirium.  Our  attentitm  was  first  drawn  in  llit*  spring 
of  IWUl*  t>  tln'St^  ^rave  apoplectiform  afl'ecthuis  V>y  Lei  ch  ten  stern,  who 
repoa*ted  at  the  time  no  loss  than  ei^^lit  (»f  theae  cases,  ami  wiis  able 
latf^r  to  add  f(Jiir  more,  Fp  to  then  nt>  alhiHiou  to  this  important 
comijlicatiou  liad  been  made  in  literature.  These  cases  all  liad  in 
comm<m  tho  occun'cnco  of  a  hemiplej^ia  or  monoplegia  at  the  height 
of  fir  iiiinii'diati'ly  following  a  ty]>ical  cfise  nf  influenza,  also  the  fact 
that  thi'  hemiplegia  was  aiwa^8  accompanied  by  more  or  less  pro- 
nounced, usually  very  high  fever,  and  that  the  fever  again  rose  ou 
th»^  tici'urh'mv  (if  tlip  lieihiplegia,  while  violent  headache  or  other 
Kym[»tnniH  which  might  ho  taken  for  signs  of  meningitis  were  gener- 
ally absent.  In  view  of  the  imi)ortance  of  this  grave  form  of  the 
disease,  it  will  be  jirofitable  io  i-ite  briefly  these  observations  of 
LeicliteiisteriJ. 

A  well-nourished  woman,  6i\  years  of  age,  was  taken  ou  December 
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90th  with  the  tvpicid  aymptoms  of  a  mild  iuHueiiza;  she  complaiued 
of  luinlerute  heiiduche  aud  corvza.  TemiH^rature,  iiS.V  to  39. S'* 
(.lllU.G^  10  102.7").  On  the  morning  of  Dtx-oml>er  22d,  the  temjiera- 
ture  rose  to  40"  (104°^  aceompfuiied  bv  mark{.Hl  apntliv.  Tlw.*  nervous 
symptoms  increased  during  the  alt^^iijuou  to  Himimjk-uoo  aud  par- 
ftlvsis  of  the  loft  facial  aud  hvpngloHwiiH  ut-rvcHt  and  of  the  loft  arm. 
The  lower  extremitien  were  freely  nnA-a!>le;  thoro  was  Htitfiieas  of 
the  nfx^k.  On  the  fdllowiug  dft\'  thoro  waH  coma,  accompanied  by 
high  fever  (4(J.3  —  104.5  ),  and  towards  evening  death  occurred.  An 
aatopey  c*>uld  not  be  <»btained. 

A  very  Htroug,  healtliy  mau,  42  yearH  of  age,  w*ih  taken  with  sud- 
den conm,  a  fever  of  40.5'^  (10/)')  and  a  totiil  ri^'ht  lateral  hemiplegia 
on  the  fourth  day  of  a  typical,  Hlight  inriuen/a;  there  had  Ix'en  no 
pntvioos  ctjm[daiut  4jf  severe  heatlaehe  or  stJfl'ufH.s  of  tlie  neck.  Death 
occurred  two  ilavH  later,  tlie  fever  renwiiuing  higli.  No  autopHV  was 
liad. 

A  man,  30  years  of  age,  suffered  from  a  typtL-al  ease  of  intiueuza. 
On  the  sixth  clay,  when  the  fever  had  ab'eady  (lisujjpeand,  the  jiatient 
complained  of  a  **  weakneHs"  of  the  right  arm.  in  tlie  afternoon  alno  of 
a  similar  weakness  of  the  right  leg.  Ht»  had  no  headache  aud  uo 
aphasia.  In  the  evening  he  liad  a  total  pandysis  of  tlie  right  arm 
and  marked  pare-sis  of  the  right  leg,  \mt  tliere  was  no  sign  of  a  pa- 
ralysis of  the  facial  and  hypoglossn.H.  There  was  no  fever.  The 
paralysis  slowly  disapi»eared  aud  iimdly  recovery  ensued. 

A  woman,  48  years  old,  had  a  typiurd  iudueuza,  on  tliu  fifth  day 
of  which  a  severe  bilaU'ral  pnrumoniit  imnh'  its  a]>i)earaiice.  On  the 
twelfth  day  from  the  beginning  of  tlu'  inHuenzu,  wlieii  the  fever  had 
already  disappeared,  the  i»atieiit  ou  awaking  in  tin-  morning  wan 
markedly  somnolont.  The  pbysirian  wlio  was  railed  fnund  a  com- 
plete left  lateral  hemiplegia.  At  tin-  same  time  a  continuous  high 
f*»ver  had  again  appeared.  Stupor  now  develofted.  Tlieie  wns  irdema 
of  the  paralyzed  lower  extremitien.  The  pntient  was  still  luidi-r  nbser- 
vation  at  tlje  time  the  report  was  ni;idi';  the  paralysis  Lad  persisted 
and  there  was  only  a  very  sligJit  iniprovement  in  the  stvjpor. 

Patient,  5fi  years  old,  who  had  always  been  a  healthy  iii;in,  was 
taken  ill  with  influenza  on  Decemlier  *l')i\i.  On  T)erenLber  -'.ttli,  he 
suddenly  experienced  severe  symptoms  of  vertigo  and  a  total  ai>liasia, 
retaining  his  mental  power  lioAvever.  He  had  jiaresis  i>i  the  right 
facial  aud  hy|Kjglossus,  aud  weakness  of  the  right  upjit^r  extremity. 
On  dismissal,  January  8th,  iH'.NI,  the  patient  wius  iu  a  jM^rfectly  nor- 
mal eouditioD. 

A  man,  32  years  old,  had  a  tyi>ical  attack  nf  intliieuza,  the  fever 

ing  on  the  second  day.     On  tlie  foui-tli  day  the  jiatient,  while  sit- 

;  at  his  meal,  wiis  suddenly  seized  with  a  violent  headnche;  at  the 

e  time  chilly  sensiitious  were  experienced  ami  tiie  t^'iniierature 

*,  reaching  towards  eveniug  40.2  '  (104.4  ' f.     He  jiassed  a  restless 

night,   without  delirium   however.     Ou   the   tollowiug   morning  the 

headache  was  bettt^r,  but  nmv  a  paresis  of  the  right  upper  extremity 

came  on,  without  the  slightest  symptom  of  a  facial  paralysis.     There  i 
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waH  in)  iipliiisiii  preHeiit.  Uii  tln^  nft»'ru<xiii  of  tlio  fifth  day  a  nearly 
t(»tiil  [MiralysiM  of  llio  ri^^lit  nrm  ticcnrrcd.  Tlio  fover  now  nlMitod,  and 
ou  tlio  Hixtb  (Irt.v  tht'  t-«>iii|M>ratiiro  wan  iionual.  Oii  thn  ninth  day  a 
m^arly  i^nuiiletj.'!  rotnrn  of  the  ULinual  jM^wor  of  movements  in  the  rij^ht 
arm  had  takoii  lAtwa.     A  iierfect  rt^covery  rapidly  followed. 

Patient,  21  years  ohl,  had  atypical,  mihl  influenza,  aocomimnied 
by  Hlight  ln^adache.  On  tlio  fourth  day,  after  the  toiniieratnre  ha<l 
become  i)erfe<'tly  nnntjal,  a  violent  dull,  follijwod  hy  verti^jo  and 
vomiting;,  suddenly  ot'tninvd.  In  the  evening  the  jmtient  wjis  fmind 
to  Jiavo  (.'onsidi'rahlii  ]>arpstft  nf  the  right  facial,  Ji  slight  one  c>f  the 
hypogloHBUs,  and  a  parcHiH  of  th(*  right  npjinr  extremity.  Somuo- 
loncp  and  ajihaslaAvere  noted.  On  the  following  day  the  temperature 
bccaino  normal.  The  symptoms  of  paralyaia  gratlually  disappeared 
within  eight  dayw.     Perfect  recovery  followed. 

In  the  following  case  in  wliicli  an  autops.^'  waa  permitte<l,  an  ex- 
plfiniition  WHS  found  of  the  Hymptoum  olwerved  during  lifo,  and  in  all 
proli;diility  one  or  all  of  the  eaHen  juKt  deacribed  weru  to  bo  explained 
in  the  samo  way. 

A  ]io;tlthy  woman,  2i)  years  of  i^e.  waR  suddenly  tjdcen  ill  at  break- 
faMt  witli  a  L'hill,  whirn  Iristed  fc:»r  flonie  titno,  Ho  that  Hho  wjib  (►l>liged 
t^>  tako  t<)  hnr  bed  at  onee.  Slie  comjdjjined  but  little  of  headache, 
but  Mhe  w.-iR  rom.'irkjibly  irritable.  She  had  frefjuent  vomiting.  Tow- 
ards evening  th*^  ti-inpi-ratiire  nwe  Uy  3W  (10*2.2')  and  apathy  was 
notieed.  At  tt-n  (TL-lock  in  the  evening  there  waa  abst^bite  uncon- 
HL'ionsuHSK  and  the  temperaluiP  wa.s  40.3'^  {1()4./j').  This  ('(uua  with 
an  I'h^vati'd  temiirrature  (iis  high  jls  40.7^  =  100.2  )  eontiuued  to  the 
fourth  day  of  the  dist^ji.so  (three  o'eloek  in  the  morning)  when  death 
o(\Mirred.  Thu  urine  \v;ih  normal,  No  other  syinjjtoms  except  the 
grrivi'  cerebral  syrjiptom.s  were  present.  On  the  iirst  and  Beeoud  day 
a  niodi'ratt'  stitTness  of  tin-  neck  eould  1>o  domouHtnited.  A  tliagnosis 
was  mad(M)f  f()udr(»yant  iniluenza!  nieningitiH.  The  autopsy  disclosed 
an  int<'r<'Mtiug  eonditinn.  Tlu-ro  was  slight  paehy meningitis  hn3mor' 
rhagira  iuti^vna  on  Imlh  sides.  Tin*  pia  at  the  base  of  the  br/iin  wa.s 
ahsMhit*'ly  unrinal.  Tho  tMn-ebnd  arh^ries  wore  also  nornml,  and  no 
enilioli  wrrn  fn  bn  disuovi-nnl  anywhere.  The  pia  covering  the  oon- 
V'lliitiiins  was  intt-nsi^ly  i-]oudy  and  injected,  here  and  there  iiresenting 
jioints  of  luMutirrhiigo  or  ditVuse  infiltrations  of  blood  the  size  of  a 
dollar.  Along  th*^  largrr  vf'ssels  of  the  pia  covering  tlin  convexity 
wi'H'  streaks  of  an  Hvith'ully  purulent  exudation.  The  i)ia  c«)uld  not 
be  [u-ele-d  otF  witlnnit  bringing  with  it  portions  of  red  softened  cortex. 
In  the  cortex  were  found  scattered  through  all  the  convolutions  large 
Hinl  small,  intensfh  congpsted,  stippled,  that  is,  liemnrrhagie,  soft- 
I'Hi'd  /ifi'as.  of  ji,  diffuse  grayish-7-ed  color,  Thus  the  leHtouH  were 
those  iif  heniorrliMgir  enei'iilmlitis  orcnrring  in  foci,  and  hnuinrrhages 
of  the  )iia  also  in  fori.  The  n^st  of  the  brain  did  not  [iresent  partic- 
ular fhaiiui's.  I'spei'iallv  no  inHannii.'itory  or  lieniorrhagic  foci  in  the 
interior  of  the  brfiin,  or  in  the  gauglia.  the  pons,  the  c^reltellum,  etc. 

Lcichteustern    olwerved  such   generally   multiple,    hemoiThagio, 
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eneeplialitic  foci  a  few  time***  in  ISH/J-Wi,  at  autopsies  in  cases  of  pjti- 
tleiuic  cerebrowpiual  lueiiiugitis,  in  which  theno  f«K*i  were  fojuid  to  \ye 
the  cause  of  the  hemiplegias  uecurriiiK  iu  the  curso  of  an  opidomic 
meuiu^tid.  Exactly  the  same  picture  <»f  uumerous,  eucloKml,  Ijemor- 
rbagic  or  softeuetl  fcxn  in  the  cortex  of  the  brain  is  occasioually  met 
with  in  endocarditis  ulcerosa,  where  they  uudoubtedly  ore  caused  by 
capillary  emtx>li. 

Recently  Leichtenstem  has  described  four  other  eases  of  iicuto 
focal  hemorrhagic  encephalitis,  which  he  does  not  cIjwb  ]n»sitively 
unong  cases  of  acute  iuiluoiiza,  ou  accouut  of  the  alrsetjce  of  markiid 
Bymptonis  of  iutiueuzji.  Th4\v  Ih-Iouj;  in  tlie  castH  which  Stnimpell 
has  since  do8cril>ed  under  the  title  of  "  primary  acute  encephalitis," 
autl  are  undoul)tedly  to  be  referred  to  inicmbic  einbnlisni.  Fiiilirin- 
ger  has  rei>orted  twocisesof  grave  organic  ccrcbi-al  jiilVi'ti^nifl  f<>ll<)\v- 
ing  infineuza,  in  which  large  hemorrhagiu  foci  were  fcmnd  aftrr  death, 
which  i>erfectly  re8em1.>le  those  ulwerved  by  LoichtenHti-ni  jis  \vv\{  tin 
others  seen  by  S«*uator  and  Virchow. 

A  domestic,  27  yearn  (»f  age,  of  Htmiig  btiild  and  well  lumrishtMl, 

suddenly  noticed  in  the  middle  of  the  night  tliat  scnsatiim  had  lMv<imH 

iodLstinct  in  the  right  arm,  and  tliat  tlie  unn  was  \ve;ik.     Thi.s  s>  lup- 

tom  disappeared  during  the  fijUowing  du}  h,  bnl  tlie  patinit  etMiiplaiuod 

of  exhaustion  and  auf>rexia,  witli  increa-siug  deltilitv.     Aftn-  ;ilmut  two 

weeJcs,  during  which  the  jiatieut  had  si'iai-what  rern]it'ratcd,  licadache, 

nausea,  and  great  lassitude  suddenly  nn-urveil;    mi  thi*  ['nllinwiiig  day 

loss  of  Hensatif^u  again  returned  itj  th^^  right  aritiainl  wan  ae<'iMH|tanied 

DOW  by  right  hemiplegia,  Homimlenci-,  vomiting,  and  gemial  ctrnvnl- 

Bious,  which  hunted  one  hour  and  riH'urrcd  from  time  to  tiine.     Tin* 

woman  waA  unc^mscious;   she  could  not  1m^  aroused  by  calling,  bnt 

when  pricked  with   a   neetUe  she   responded    by   jiainful   diHttntinn 

of  the  face.     The  latter  was  cyanotic;    the  eyes  were  closed,  and  on 

separating  the  lids  horizonhd  nvshigiinis  was  noticed.     Tlie  ])upilH 

were  of  medium  size,  but  did  n(»t  react  to  light.     Tliei-t*  waH  grinding 

of  the  teeth,  with  (»ccaKionally  long-flrawn  vawning.     Tliere  \sas  cun- 

tinuouH  jactitation,   with  an  inclination  to   right  lateral  decubiliiH. 

The  extremities  were  at  times   ]MMt"ectly   lliuviil,   at  liineH  hoinewliat 

rigid.     The  patollar  rcHexes  were  increased  and  (here  was  ineonti- 

neuce  of  urine.     Temperature,  37.4'  (ift'.'!  ),  pulse  S-4,  hardly  almor- 

maL     One  hour  later  there  wjis  jiU'tibition  of  the  facial  musrh's  ah<l 

of  the  extremities  ou  both  sides.     Tho  pnlso  was  fuller  Jind  slower 

,  and  there  was  snoring  rosjiiration.     The  patient  reminded  cme 

B  l)ei'son  under  the  intlucnco  of  chlorofoim.     On  the  foUowing 

ling  the  convTilshinH  wi-re   repeated.     The  temperature,   which 

.  .'alien  to  m'  (U7'),  rapidly  row?  to  :v.)''  (UYl,"!  ).     Exjimination  of 

t  fundus  (tf  the  evi',  during  which  Hn-re  was  a  clonus  in  the  area  of 

riglit  facial,  ajul  later  ijf  the  whole  body,  revealed  stivtng  injertion 

*Jio  v*Mus  of  the  ch4>roid.     Spasnnis  iiictitans  and  jerliing  "f  the 

of  the  nostrils  were  especially  marked.     Tlio  face  was  now  red*  j 
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dened.    The  tomiwrafcure  roso  at  noon  to  40.1"  (104.2^),  later  to  40.8'' 
(105.4°) ;   tlie  imlHe  was  Hmiill  and  Iwtween  88  and  HXJ ;   tlip  rf>Hi>ira- 

tioiiB  were  36  tn  the  minute  nud  re^lar.  There  wjih  fljiofid  jmrfil  vnis  of 
the  extrfinutips,  and  tht>  i)atpllar  r**floxe8  were  now  ahnpnt.  Di^atli  t(M»k 
pLu'e  in  the  evening,  the  patieiit  having;  never  regained  eouscioiwuesrt. 
Tho  autopHji'  showed  an  int^ict  valvuhir  apparatus  of  tlie  heart, 
a  severe  imrulent  brtmehitin,  and  small  (liHwemiuated  hrouchopueu- 
rannir  fori.  The  spleen  was  eidarged,  congested,  and  soft.  In  the 
neighlHirhood  of  the  onieutum  there  were  Home  lar^e  punctate  hemor- 
rhages. The  mutuuis  wenihrane  of  the  small  iut*^stiue  was  awollou  iu 
iis  middle  iJortiou  for  a  distance  of  about  six  feet,  and  doltud  with 
numerous  jioiuts  of  homorrliage  and  in  phices  infiltrated  with  difl'use 
henmrrhaKt^s,  The  longitudinal  sinus  e<|ually  with  its  tributary  veins 
was  tilled  with  a  dark  red,  adherent,  rather  tough  coagulum,  as  were 
also  most  <»f  tite  larger  pitil  veins  of  the  eonvexity.  The  ])ia  was  iu- 
t<mH<dy  hy]>*»r!emii\  readily  peeled  off  from  the  surface  of  the  brain. 
In  each  cerebral  homisiihere  near  the  eentr.d  convolution  was  a  hem- 
orrliJigie  focus  the  size  of  a  hen's  eg^.  with  liquid  contents  conwisting 
of  bJooil  and  disintei^riited  cerebral  matter.  Both  apoplectic  foci, 
whieli  embraced  both  the  ^ray  and  white  substjiucej  were  surrounded 
by  a  zone,  some  centimetres  broad,  reaching  deeply  into  the  brain 
substance,  slightly  yellowish  tinted,  softened  and  dotted  wiHi  innu- 
merable puiii'tate  hemttrrha^^es.  A  somewhat  smaller  simtlar  focusj 
the  size  <>f  a  Wfdtiut.  contaiuin^  less  blood,  was  situated  on  the  edj^e 
of  the  right  occipital  lobo. 

A  merchant,  ^'2  years  old,  of  ]vrPvious  good  health  and  fairly  well 
mmrisheil,  was  suddeidy  taken  ill  on  November  l^th  with  headache, 
HevfM'e  pain  in  thn  sae-rum,  nnu-li  C(.myh,  moderate  fever,  acute  indi- 
^:estion,  and  a  frcliug  of  exhaustion.  In  spite  of  being  ordered  to 
lied  li-'  pursued  his  occui)ation.  and  on  Novenilier  IJSth  felt  so  well 
again  lliat  \n'  ;d'e  sonn^  caviar  and  meat  and  drank  sonie  beer  iu  the 
evening.  On  tho  following  morning  ht?  e<miphiined  of  great  nausea, 
vomiting,  and  a  feeling  of  weight  in  the  wtomach.  The  family  phy- 
sician again  found  slight  fever,  retracted  abdomen,  and  great  restless- 
nesH.  The  latter  increased  on  tlie  f(.ilowing  day,  and  the  sensoriura 
was  dulled.  On  tlie  '21st,  the  pupils  were  contracted  and  reacted 
slowly  to  light,  .'ind  stiffness  of  the  neck  was  jiresent.  In  the  after- 
noon the  ]}atir!it  was  found  uucouseious,  throwing  liimself  about 
wildly  in  bed.  Tin*  breatliing  was  rapid  and  nasal.  There  wiih  inco- 
ordination in  tlie  laovruHMils  of  the  eyeballs.  The  urine  wjis  pjus.sed 
involuntarily.  PilVust^  bronciiial  rales  were  heard  over  the  lungs. 
The  ])atient  was  taken  ti_)  the  hospit^dwith  a  diagnosis  of  "menin- 
gitis." and  arrived  there  iu  a  comatose  ctmditiou.  The  eyeballs  di- 
verged in  the  most  iliverse  directions,  the  pupils  only  shnvly  re- 
spondi'd  U*  liglit.  Tim  fundus  t>f  the  eye  did  not  present  anything 
uuu^uiil.  Tlie  ]iat*'llar  tt-Hi-xes  wer*^  somewhat  exaggerated;  the  pulse 
was  70,  res]iiration  Ifl,  tt'iiipt-raturo  <»n  admission  was  3(5°  (97''),  a  few 
hours  latm-  :jS/.r  (H)ii).  There  was  extreme  restlessness.  The  fol- 
lowing day  the  teintirrature  was  4(1 '  (101  ),  the  ]iulse  small  and  fre- 
quent.  In  thi^  evening  the  teiujterature  rose  to  ID.ir  (105"  ),  rospira- 
ion  oG;  ujdoma  of  the  lungs  camo  on  and  the  patient  died. 
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At  the  antopey  was  ffniiid  n  lieiuorrluigic  euceplialitis  of  very  im- 
URiial  extent  and  intennity.  Nearly  t!»e  whale  of  the  groat  central 
►Canglia  of  liotb  Aides  wa«  sfifter  than  iioriiial,  partly  a  diffused  red, 
IMirtly  yellowiHli  in  spotn,  and  dnttetl  witli  luiiuproiis  piuictiform  and 
linear  heuiorrha^jies,  esiiecially  in  the  rej^'iou  of  th«  white  uiaticr. 
Sirnilar  smaller  ft)ci  were  found  in  the  enu-a  <'orebri,  eorebellar  liemi- 
spbereH,  and  pons.  The  Iieart  wan  norniah  lu  tlie  hrwer  lobes  of 
both  Iiin^s  there  were  laryc-r  and  wnialler  foci  of  bronrhitiH. 

Other  cases  of  a  similar  nature  biivo  been  described  In  Kohts  as 
fomiH  of  paralysis  and  pseudoparalysiH  <wcnrrinK  iii  childlioad  after 
influenza.  In  four  cases  the  authf»r  found  grnss  IcHinii.s  itf  the  Id-ain 
as  the  cause  of  the  paralysis.  Siniilnr  foeid  diseases  of  thn  brain 
have  l>een  rejjortetl  by  Bristow,  wlio  tibsent'd  five  cases  in  whifh 
the  preceding  iuflueuza  was  looked  U]>on  as  the  etiolo^^iejd  fjictur  in 
the  encephalitic  process.  The  autopsy  revealed  lar^r  absresses  in  the 
cerebral  tiasue,  Koeuigwdorf  bjis  also  dewrriWd  a  tjlsh  of  acnte 
hemorrhagic  encephalitis.  Leiclitensteru  says  that  in  tlipwe  cases  we 
aro  dealing  with  sharply  circumscribed  foci  of  different  sizes,  from 
the  size  of  a  cherry  pit  to  that  of  a  piKomi's  ej^j^-  !*>■  the  cuuHueuce 
of  neighliorinf^  ftxri,  still  larger  extensions  are  formed.  Somctiines 
only  one  such  focus  is  jirewont,  freiiueutly  u  nnnilter  t»f  foci  justify 
the  name  of  niultiplf  enci_'plia!itiH.  ItvS  neurlx  constant  scat  ih  the 
gray  matter,  nitint  frt'tpiently  it  is  foitiid  in  the  cortex  of  (lie  cerebrum 
and  in  the  central  ^;au]tj;lia,  nuich  less  frequently  in  the  crura  cerebri, 
pons,  and  cerebellum.  From  tlie  cortex  of  tin'  br.iin  or  tlie  central 
ganglia,  the  encephalitis  otu-asionally  sprea<lsina  \vcd^;e-shaped  form 
into  the  white  sulwtaiice  of  the  beniisjjheres.  In  this  casn  we  meet 
with  a  notable  symmetrical  JocuHzatitm  rif  tlie  fm-i  in  both  cerebral 
lieinispheres.  Tlie  encejihalitic  focus  consists,  in  its  typii-a!  fitrui,  of 
innumerable,  closely  crowded,  very  tine,  hemorrhagic  points,  resem- 
bling flea-bites,  l>et\veen  which  the  tissue,  nior.-  or  h'ss  softenrd.  is  of 
agray  to  a  reddish-j^ray  color.  Through  sec<indary  hemorrljaj^M^s  into 
the  softened  centre,  larger  heniorrlmKie  foci  may  form.  It  cannot  be 
doubled  that  such  cerebral  heiuorrhagrs  in  iiiHiK'nz.-t  have  been  looked 
Q{>on  fref^uently  as  primary  a])0]flexies,  wlirji  in  fart  Ificy  were  ilue  to 
secondary  beraorrbages  into  enceplialitie  foci,  whieli  had  softeni'd  in 
the  centre.  The  veins  oecnsionally  iMH-ome  tlirouilKised,  This  tiiioni- 
bosis  may  sjiread  still  further  into  tlie  snjierior  cerebral  vein  and  the 
longitudinal  sinus,  or  from  the  veins  of  the  corpus  striatum  and  optic 
thalamus  into  the  choroidal  veins,  the  internal  eert-bral  vein,  tlie 
straight  and  transverse  sinusi's.  In  this  ease  the  diagnosis  between 
primary  encephalitis  and  primary  thnMnlMisis  followed  by  secondary 
foci  of  hemorrhagic  stpfleinng  is  possilde  o]i]v  liy  th»'  use  of  ihe  niienv 
scope.     Grippal  encephalitis  is  occasionally  cuuix'licat-ed  by  bemor- 
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rliagic  menin^'itiH  involving  both  nia  and  dura.  Liues  of  purulent 
exudation  running  parallel  with  tlie  veHsels  of  tliB  pia  are  only  ex- 
ceptionally mot  with.  Tlio  classical  description  uf  LeicLtenstera  will 
be  of  extreme  vahia  for  our  guidanco  in  Huch  {'ases. 

As  to  the  8ymi>t<:*nia  of  this  furui  of  encephalitis,  it  gtH^s  without 
saying  timt  they  will  depend  gi-eatly  on  the  situation  and  the  extent 
of  the  f(jci.  Since  the  large  enccphalititt  hemorrhages  and  arejis  of 
softening  are  composed  of  a  great  numl^er  of  smaller  foci,  we  may 
reatUly  nuderstaud  how  these  small  foci  will  be  found  variously  dis- 
seminated thrdUgh  the  ctirebral  tissue.  This  explains  the  manifold 
syniptitnis  of  i>;indyMis  in  iuilividual  neiTe  areas.  In  the  difi'eri'iitial 
dijignf»sis  cjf  this  form  of  paralysis  from  the  ueuritic  affw^tions  wo 
must  bear  iu  mind  that  the  enceidialitic  (vccur  at  the  height  of  the 
{lisease,  tliat  tl»e\'  are  Jiecompanied  by  fever,  while  tho  nenntie  affec- 
tions, HH  above  remarked,  make  tlieir  apjiearauce  in  the  nnijority  of 
cases  subsequent  ti>  an  attack  of  iuHueuza.  Leichteustern  rejiorts 
that  no  iMJsitive  case  is  kuowu  in  which  an  acute  grijipal  encepha- 
litis, by  localization  at  the  iloor  t)f  the  third  or  fourth  ventricle,  haa 
led  to  an  acute  hemorrhjigic  jiolioeueoiihalitis  superior  or  inferior. 

If  the  st'at  f)f  th*^  *'U('t^piialitie  foci  does  not  aff<H*t  the  motor  cen- 
tres and  paths,  all  m<ttor  syinptoms  of  irritation  and  paralysis  may 
lie  absi^nt;  for  this  form  Leichteustern  also  re]>orts  a  case  iu  which 
unconsciousness  and  ccuua  Huddenly  occurreil  during  high  fev^r,  and 
W(*rp  ftjllowed  by  death.  The  autopsy  disclosed  tln^  seat  of  the  en- 
C(']ili;Llitic  foL'i  to  have  bmn  the  apices  of  both  frontid  hibes  and  the 
light  tfm[Mjral  lobe.  Of  coni-se,  not  evtu-y  case  of  cerebral  homi-  and 
nion<tplt'gia  sli<iultl  be  looked  upon  Jis  the  result  o(  hemorrliagie  en- 
cephalitis. In  these  cases  thromlH>sis  and  <>ml>oliHni  as  well  ius  local 
hemorrliiLgt's  play  a  [iracticat  rule  eveu  without  softening.  Al>siressea 
of  llm  brain  may,  on  tlie  otlier  hand,  also  occur  indp]>eud*»ut  of  hem- 
orrliagic  encephalitis.  Just  as  cereliral  abscess  may  (K-cur  in  puru- 
lent bronchitis,  so  there  is  a  iMissibility  in  iufluenzji  that  al>sces8e« 
may  be  formed  in  varifuis  parts  of  the  brain  by  the  dissemination  of 
bacteria.  Furthermore,  just  as  wo  have  seen  iu  the  case  of  syin|>- 
t(»ms  pointing  to  an  atFectiou  of  the  ])eripheral  nervtw,  we  may  haye 
grave  cereltral  symiitoms  causer!  by  the  lf>cal  action  of  the  toxins  of 
intluenza  without  the  presence  of  the  grave  lesions  of  an  oucophalitis 
or  of  an  jdtscess. 

As  regards  the  course  <tf  this  di.sea,se,  we  are  not  able  to  lay  down 
a  general  rule  aiJiylicablo  to  all  cases.  In  the  fatal  CitsoH  exumineil 
post  morteia  there  was  fnnnd  extreme  encephalitic  disintegration.  If, 
however,  we  take  inhi  considoratimi  the  grjivity  of  the  diuicid  8yn)|>- 
toms  observed  iu  certain  cases  in  which  recovery  ensued,  we  CAnuot 
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doubt  \hi\i  judt  aa  extensive  cLaiigeH  uf  the  brain  Lave  iu  other  ouom 
goDd  on  to  recovery.  It  is  aUo  ]>os8ihle  for  absct^saea  to  exist  in  the 
bcuu  for  a  loug  time  without  any  symptouiHt  i^ud  thou  for  some  rea- 
KOi  HUildeuly  to  fiud  exprenaiou  iu  very  thiu^tirouH  Hyniptoins.  That 
smaller  hemorrhages  may  he^d  without  leaviug  any  Hvuiptoms  W^Lind 
is  aa  true  of  influenza  as  it  is  of  ca{dllary  apoplexies  duo  Ui  other 
caoaett. 

Pfuhl  iu  18^3  eudeavoi-ed  to  prove  that  the  infliu-iizji  hacilhis  ex- 
ists in  (Mirts  other  tlian  the  respiratory  system  much  mDie  fref[ueiitly 
than  was  at  lirut  uu[)[>ostHl,  and  that  it  is  to  be  fuuud  with  ^special 
frequency  in  the  central  uervons  wyHt+^ru  iu  fatal  i-'.ihvh  of  influenza. 
It  was  urgeil  against  Pfuhl's  earlier  uljsorvatinns  that  it  waa  not  the 
influenza  bacillus  tJiat  he  found,  but  iu  a  later  publication  iu  18'J7  he 
has  described  three  casen  iucon'olKtratitvn  of  liis  earlier  oncH  in  whiih 
he  claims  that  ho  hiis  really  proved  the  oxiateiice  of  the  iuducuza 
bacilli  in  the  brain.     In  his  iimt  case  the  disease  lasted  from  the 
Ijeginning  ttf  Decemlier,  lH*Xty  to  Murdi,  IWlNi.     The  ]nifl('ht  }i;id  dur- 
ing this  time  experienced  a  very  marked  impr*nvnu'nt,  so  that  Iu;  wits 
able  t<»  leave  his  Ixid.     Es|)ecially  inipurtaut  was  it  that,  in  (jonjiuuv 
tion  with  s;divati<m  andabnoniiid  sensations  of  tastr,  and  alhiM'xtmni^ 
trophic  disturbances,  such  as  the  formatiim  of  iMiiis  and  blisters  <ku 
the  integument  of  the  neck,  there  was  presi.-nt  a  continuous  canliuc 
ilebility  which  Iwl  to  extensive  thmtnlii.     Of  tlm  iiii'Vi>us  svtii])touis 
iu  this  case  were  especially  impoHnut  tLi*  vifjU'iit  sudilm  Lisuhu-ho, 
Ittiins  in  the  limbs,  aud  great  tenderness  to  inessun-  at  the  poiuls  uf 
tixit  of  the  nen'es,  esijecially  at  tiie  n]>pt"r  border  of  tht^  orliilal  cavity, 
and  following  this  stupor  aud  slight  stitl'nt'sn  of  the  uinselerf  of  the 
Deck.     There  were  grave  symptoms  ou  the  part  of  tho  lungs,  and 
Wr  ou  pain  aud  stiflfnesH  of  tJn^  rii^lit  arm;    vomiting  oct-iinnl  a 
umnlierof  times,  aud  there  was  uuinbn'-sH  of  tlin  tiiouIIi.     The  trojjhic 
iliaturl^ances  were  accomi)anicd  Ij.v  beilsores  iu  tho  sacial  region  and 
**U  the  heels,  also  by  cedema  of  th<i  h'ft  leg.     "Peatli  t()ok  pljien  from 
wiTiliac  panilysis. 

The  second  case  was  marked  from  the  l)eginniug  by  severe  lieiul- 
acLe  and  vertigo.  Pulmonary  synipt<»iiis  were  .sliglil,  but  dinrrho-a 
occurred.  Great  restlessness  and  later  deliiiuju  and  iuvoliuitjtry 
Bvacojitioua  were  noted. 

The  tliird  case,  which  pndf*<l  in  death  witliin  three  days,  was  re- 

markalile  ou  acc<iunt  of  the  sudden  oeenrrenee  of  tleep  stupor  and  the 

ace  of  choleraic  symittoms.     This  case  was  iuteresting  from  the 

ihat  the  patient,  shortly  b-fore  talking  sick,  had  lh»en  l)itteti  in 

right  arm  by  ahorse,  so  that  one'  might  n-iidily  hjive  Hu.sjx-i-ted 

afectiou  from  this  source.     In  tlie  iliseascd  portions  of  tho  I  train 
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there  was  a  pronounced  iufiltrfltion  of  the  ganglia  of  the  cerebral 
cortex.  A  notable  destruction  of  tlie  ganglion  cells  bore  witnesH  to 
the  ju^tive  lulvance  of  iutiuenza  bacilli.  The  results  of  bacteriological 
iuveatigatiun,  and  e8i>eciallv  the  rapid  ending  of  the  cases  by  death, 
led  Pfuhl  to  the  conclusion  that  the  central  organa  of  the  nervous 
system  worn  involved  fatally  only  in  those  cases  in  which  the  exciters 
of  i]jo  ilist'iiau  had  lodged  there  and  had  become  \iruleut.  AVe  may 
now  take  it  as  proven  that  influenzii  bacilli  are  capable  of  exciting 
suppuration.  The  primary  i>UTulent  bronchitis  in  influenza  and  tho 
fornmtinu  of  abacesnes  in  (he  lungs,  when  the  common  pus  cocci  are 
absent,  have  taught  tbiH  to  uh.  Ah,  however,  the  influenza  bacilli  are 
able  to  invade  the  tisHuos  as  a  whole,  it  is  easy  to  imagine  that  they 
can  excito  metastatic  altscesses.  Tbia  does  not,  it  is  true,  seem  to 
occur  very  f>fteu.  Pi-imary,  punilent,  eucephalitic  changes  may  be 
induced  by  metastaHis  to  the  brain,  but  another  cause  of  the  forma- 
tion of  jiuruli'ut  encei>luilitic  fiK'i  is  to  be  found  in  purult^ut  iutlamma- 
tion  of  the  ear,  the  frontjil  sinus,  the  antrum,  or  the  nose.  Punilent 
otitis,  a  fretpient  affection  in  influenza,  may  extend  by  continuity 
from  tlie  Ijone  to  the  meninges  antl  into  ilie  i>raiti  tissue.  It  is  pos- 
sible also  that  secondary  purulent  foci  may  be  developed  from  a  pur- 
ulent tonsillitis. 

^eningiiis. 

In  the  samo  manuer  in  which  various  mixed  infections  accom- 
panied by  pus-forming  cocci  make  their  ajipearance  in  influenza, 
purulent  inflammations  also  occur  in  tho  meninges,  which  are  tr*  be 
ascril>ed  to  this  addition  of  other  bacteria.  It  is  not  always  i)ossible 
to  tra<'e  the  route  which  hjis  been  travelled  by  these  bacteria.  Wlien 
they  reach  tiie  muniuges  from  tlie  eai*s  or  tho  u;isal  cavities,  the  close 
coutiguity  of  these  parts  makes  the  explamition  easy,  |>rt)vided  we 
a-ssume  that  Iwicteria  can  pass  by  way  of  the  lymph  channels.  Dis- 
eases in  distant  juirts  may  also  br-  the  cause  of  a  purulent  meniugitiH, 
as  we  see  in  the  cfuse  of  jmeumouia,  when  the  common  pus  cocci  and 
witli  them  also  jmeumococci  are  fimiid  in  the  lairulent  meningeal  ex- 
udat*^.  The  presence  of  influenza  bacilli  in  the  pus  of  the  meninges 
is  affirmed  by  Pfuhl,  ('linical  observatiim  has  demonstrated  the 
jiossibility  of  a  )>rimary  purulent  gi*ipi»al  meningitis. 

Leichb-nsteru  iu  1H!K)  dcscribod  ft»ur  cases  of  this  kind  which  ran 
a  xary  acute  coui'se,  emling  fatjilly,  in  which  thf*  tme  nature  of  the 
disease  was  shown  by  the  results  of  the  autopsy.  In  two  cases  occur- 
ring at  tl]t*  ('it\  Hospital  at  (.'I'logm-.  a  puruk'iit  meningitis  o(  exclu- 
sivfly  l>asilar  location  wjis  fmind  iu  o!ie  caso,  jiud  in  the  other  the  same 
condition  involving  the  convexity.     Bt)th  cases  presented  at  the  same 
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time  a  pnmlent  spinal  meningitiH  of  the  s&me  ap[}earanc6  as  we  are 
wont  t<>  observe  it  iu  epidemic  cerebroapiual  nieuitigitiH.  lu  uone  of 
the  cases  examined  post  mortem  was  there  iireneut  tlie  connecting 
link,  »<)  to  say,  of  an  empyema  of  tlie  fmntjil  or  ethnioidiil  hIuus,  and 
the  acute  couree  also  miule  it  jiroUiblo  tliat  the  Ji^'cnt  of  iufectitju  was 
carried  directly  by  the  lymph  patks  froiu  the  nasal  wivity  to  the  sub- 
arac'hnoid  spacea.     The  following  case  was  reported  by  li'iubrLnj^er : 

The  wife  of  a  la}>orer,  aged  50  years,  was  admitted  on  November 
29th,  1801,  in  a  moribund  condition.  The  woman  bud  been  taken  ill 
two  weeks  previously  with  fever,  cnn^li,  Hiid  pains  in  the  Load,  throat, 
&nd  abdomen,  accompanied  hy  anorexia,  diarrlupa,  and  marked  weak- 
ness of  the  limbs.  A  few  days  later  pain  app+^art^d  in  the  left  thigh, 
then  came  swelling  of  the  left  arm.  During  tht>  lartt  few  davH  insom- 
nia, restlessness,  8tui>or,  fear  of  the  k)ed,  louil  screaming,  and  halhi- 
ciuations  were  added. 

On  admission  the  patient  had  a  medium  degree  of  fever,  ntj  pnlse 
was  perceptible,  there  was  an  alarmed  expreswiuu,  the  piqnlH  did  not 
react  i*^  light,   the  lips  were  parched,  and  the  tongue  wjis  coated. 
The  lower  extremities  were  flexed  on  the  alKlomeu  and  rigid.     Wht^n 
attempts  were  made  to  straighten  them,  th<=^  patient  cumjilaiupd  loudly 
of  pain.     The  stools  were  diarrha-al  and  were  ]>asscd,  together  with 
the  albuminous  nrine,  in  the  bed.     The  al»d«inien  was  soft.     Occa- 
sionally  the   patient  wiuild   scream    out.     Both  urms   were   greatly 
swollen,  of  a  pale  red  color,  iu  jiart  cyanotic.     Tht-re  were  ci  "pious 
rales  over  the  lower  portion  of  both  lungH.     Di^ath  occurred  within 
six  hours.     At  the  autopsy  the  arms  were  o'deniatou.s,  the  epidermis 
in  some  parts  hanging  iu  tags,  the  rorium  was  rcihHsh-brown,  and 
the  moscles  beneath  were  dark  red,  stuililnl  with  heiijorrlmgi<'  infarc- 
tious,  and  easily  torn.     Thi^re  was   not  a  jiarticlH   of   puH  prt-sfiit. 
Neither  emboli  nor  thromin  wcru  fouml  iu  i\u'.  vessels.     Tliere  was 
leptomeningitis  of  the  convexity  oti  the  left  side  l>eltiijd  the  central 
convolution,  where  there  was  an  area  the  size  of  tfie  f»idiii  of  the  hand 
infiltrated  with  pus.     Broad  trails  of  jmis  ran  par:illel  with  the  l>iood- 
veasels.     There  was  no  purulent  ntitiH.     The  iiraiii  itsi^lf  did  not  pre- 
sent any  lesions.     There  was  a.  pumlent  bronchitis.     The  spleen  was 
enlarged,  hyperromic,  nearly  pultaceous.     The  kidneys  were  dotted 
with  small  hemorrhages. 

These  pundent  forms  of  meningitis  are,  on  tbi.'  whole,  nm*nig  the 
moat  frequent  complications  of  influenza.  This  has  l>een  coiTobo- 
iittctl  by  tlie  observations  of  Arzel,  Huysmanu,  and  Maillard.  Itevil- 
1'- J  ^las  also  published  a  case  of  this  kind. 

nroman,  60  years  of  age,  had  passed  through  a  pnenmonin,  and 
cached  a  perfectly  afebiile  peiiod  of  convalescence,  when  she 

\y  became  comatose  and  died  on  the  twenty-tirst  day  of  her 
The  autopsy  disclosed  an  extensive  purulent  meningitis,  and 

ent  eflfusion  into  the  ventricles. 

appearance  of  meniugitic  symptoms  iu  influenza  must  be 
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atiiJioiI  from  differout  points  of  view.  We  must  reinember  that  grave 
inGiiiiigitic  8ymi>toius  may  bo  duo  to  a  cuniblfi  couditiou  or  may  eveu 

be  tbe  evaueaceut  effects  of  8i)me  poison  iu  the  braiu,  Ou  the  other 
hand,  entiephalitic  affections  of  the  brain  are  sometimes  actiompanied 
by  Bvrajitoms  which  load  to  the  diagnosis  of  an  involvement  of  the 
meninges.  A  third  ^roup  is  represented  by  nieningitic  affefti(ms, 
which  are  not  a  part  uf  the  iuflueu/a  itself,  but  l>elout^  to  pneumonia 
occurring  soeondarily  to  the  iullueuza.  MeniuKilis,  we  know,  is  fre- 
tiueutly  met  with  in  croupous  pneumonia,  but  we  must  not  forget 
that  iu  some  cases  iu  which  a  pneumonia  compHc-ates  a  meningitis, 
the  former  may  really  be  a  sequel  of  G|jidemie  cerebrospinal  menin- 
gitis. The  diirerenlial  diagnosis  J>etwneii  a  grippal  meningitis  and 
the  various  Cinn plications  sjtokeu  of  wiil  llierefore  under  eerbiin  cir- 
cumstances bo  extremely  difficult,  cspeciaHy  so  when  the  inliuenzal 
meningitis  runs  a  very  nvutvi  course.  The  CDurso  <tf  the  disease  may 
be  BO  ra(iiil  indeed  that  a  i)ercoptible  purulent  oxmhitinn  has  not 
yet  occurred  in  the  meninges.  According  to  Loieliteustem,  we  tiud 
most  frefpiently  in  inlliit»nza  a  meningitis  of  thn  ctrnvexity  marked  by 
an  intense  tephalalgia,  early  stupor,  and  an  absence  of  stift'iiess  of 
the  neck.  If  the  moningitis  has  its  seat  at  the  base  of  the  brain,  its 
differentiation  from  epidemic  cerebrdHjunal  meningitis  is  a  matter  of 
the  gn^ati'rtt  dilVuMilty,  ;Lnd  fretiuently  is  imjtossible.  Both  are  ush- 
ered in  suddenly  with  high  fever,  and  stiflfnoss  of  the  neck  is  oue  of 
the  earliest  symi»tt)ms.  Wh  may,  howt*ver,  Ijv  lumbar  |tum*ture 
obtiin  some  of  tlie  cerel»ros|)iual  Huid,  which  may  be  bacteriologi- 
cally  examined,  and  the  presence  of  the  meningococcus  in  such  a  case 
will  doteniiini>  the  diagnosis.  Leichttm stern  has  never  met  with  sec- 
ondary pueumunias  in  meningitis,  so  that  a  condiination  at  pneumi)- 
uia  and  meningitis  either  justifiea  the  assumption  of  an  inHanimat<ny 
affection  caused  by  the  diplocnccus,  <u',  if  sv  inptums  of  inflnenzii  also 
oeenr,  wt^  may  assuuie  it  to  im  an  inHut-nzal  meningitis.  In  distin- 
guishing a  grippal  meningitis  from  (me  due  to  tuberculosis,  it  is  said 
that  the  tultrivnlpus  im-ningitis  doen  ni>t  biigin  suddeidy,  as  is  the 
rnh'.  in  the  grippal  form,  with  aehill  and  high  fever.  I  am,  however, 
not  able  to  subscriljo  to  this  Ktatement.  I  have  seen  tuberculous 
meniiigitiH  run  a  very  rapid  course,  and  I  especinlly  recollect  the  case 
of  a  ehild  in  which  bi'ain  h\  niiitoms  of  extraordinary  inteitsity 
siuldenlv'  made  their  ap[>earauc6  when  the  patient  awoke  in  the 
morning  aft<'r  a  ipiii.-t  night.  Death  followed  on  the  evening  of  the 
same  day,  with  high  fever,  <tver  41  (lUii  ),  after  rapidly  occurring 
eonia.  At  tlin  nutop.sy  :i  miliary  tnlicnulosiH  of  the  meuiugea  was 
found. 

Krauidiuls  <»bis<'rved   tiK^tiingeal  couipUcatious  in  a  typical  case  of 
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fibrinons  pnenmonia,  and  in  otm  case  of  cataiTlml  imenmouia;   lie 
also  saw  fivo  ojwes  of  puruleut  nieuin^itis,  of  u  tuljt^rciiloiirt  or  trau- 
matic nature,  oocmriiig  during  tlie  iiiHnenai  j)erifHl.     At  tLo  autopsy 
a  meniuipitis  wjvs  deiuonstrat^'d,  but  no  otitis,  nor  any  KU]>j>urMtion  of 
the  jietrous  |KJrtiou  or  of  tbe  frontal  sinii-sfw.     In  single  cawes  the 
meniiiKitiH  was  diffuse;  in  others,  large  pnnilent  depoaitH  were  found 
in  tlio  chiasm  and  the  pons.     In  one  cjiso  an  hIwcosh,  of  the  Hize  of  a 
beau,  filled  with  pus,  was  found  in  tb«  left  gyruH  HU[iramarginalirt, 
iM&ar  the  surface,  which  hiul  perforaU'd  into  the  arnchnoid  connective 
tissue.      In  a  number  of  cases  ho  demonstrated  HtrepUxmeci  fuid  dijih)- 
oocci  iu  the  exudation  from  tlio  meninges.     Krannlials  ilIho  HavH  tliat 
iufluenzA  may  lea<^l  to  a  hemorrhagic  leptomeningitiH  without  either 
•erons  or  pnndeut  exudation  iu  the  niouingow.     Acvordiug  to  Lfieh- 
iensteru  this  is  analogous  to  the  nietastuHis  nf  the  germs  to  i\w  pin 
mater,   producing  hemarvliagi«  euctiifluklitirt,   such  jis  luis  been  de- 
scribed  by  him.     Hemorrhnge    plavfi   an   importnut   roln   in   tiioao 
processes,  but  it  remaiuH  d>iubiful  iu   what  niatmcr  Hiippuration  is 
connected  with  these  hemorrhagic  conditionH. 

Knskow  has  described  umler  the  titli)  rif  hr-morrhagic  grippe  cases 
of  simple  hemorrhage  of  the  cerebral  nu'iiiugos,  es[MviulI>  of  infiltra- 
tioDH  of  blood  into  the  pia,  witlumt  a  trfu^e  of  iudaniuiatorv  infiltra- 
tion. Erleumeyer  refers  a  peculiar  case,  oliser\'od  by  him,  wliirh 
ran  its  course,  with  the  symptoms  nf  Jacksouian  epilopsy,  to  a  Jtoui- 
orrbage. 

Cases  which  correspond  to  those  previously  dencribed  liave  been 
aameil   pseudomeningitis   grippal  is,    esi>ecia]ly   by   Fn*uch   inventi- 
Kators.     Tlie  cases  Hiniulate<l  meningitis  iu  every  jtarticular,  but  thej* 
fcither  ended  in  recovery,  or,  after  deaths  at  the  most  hypera-mia  of 
the  pia  and  the  brain,  or  a  permfiation  of  tliose  parts  by  sorura  was 
foand  in  place  of  the  supposed  meningitis.     After  tho  true  iutliieu/a 
iwriod,  Krjionhals  observed  a  numl^'r  of  chhoh  wliicli  cliuicaUy  re- 
sembled closely  an  undevel^^I^c•d  cerebrospinal  meningitis,  but  which 
presented  at  the  autopsy  tuily  excessive  hvperiemia  of  the  pia,  with- 
out true  inflammatory  changes,  and  witlumt  tlio  presence  of  bacteria; 
jry  case  there  was  pneuujouic  infiltration  nf  the  lower  lobes  of 
•ing.     It  is  of  extreme  importance  to  remiMuber  that  we  may  liave 
I  market]   meningitic  symptoms,   such  as  groat  fever,   apathy, 
\  stiffneHH  of  the  neck,  strabismus,  ineipiality   of  the   pupils. 
ng  of  the  teeth,  hypenestheKia,  bradycardia,  and  intermittent 
.tion,  without  any  lesions  whatt-^ver  of  meningitis. 
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Sptnal-Cord  Affevtioiw. 

In  jadging  of  the  spinal-cord  symptoma  in  influenza  the  same 

dilficultiea  are  met  with  which  have  been  variously  touched  nixiu  iu 
the  precetliuK  sectioua.  Here  also  the  functional  disturbauceH  play 
so  threat  a  rule  that  we  are  often  led  to  uHsume  the  presence  of  a  cer- 
tain dinease  of  the  si>inal  cord,  whicli  diagnosis  is  upset  hy  the  fm-ther 
course  of  the  affection.  Reports  ccmcerning  actual  lesions  nf  the 
Spinal  coril  in  iuHuen/a  are  excee^linj^ly  scarce  when  compared  to  the 
great  number  of  clinical  ijbservatious  of  spiual-cord  affections. 

In  the  section  on  fnuctional  nervous  disturbances  many  cfises  were 
meutioneil  which  could  bo  repeated  liero.  Ceunri  Herzo^;  hits  de- 
scribed casus  wliose  syniptnms  he  refers  to  a  disseminated  myelitis, 
wliich  at  f]rrtt  jn'esented  tlie  picture  of  tlie  so-cjilled  spastic  spinal 
paralysis. 

A  girl,  8  j-eara  of  age,  was  taken  ill  with  influenza  in  the  early 
part  of  Folu'unry,  comi»laiuing  of  vitjleut  ncui'algia  and  cephalalgia. 
Three  weeks  nft^r  the  l)egiuniug  of  her  ilhiess  the  parents  noticed  a 
paralysis  of  both  le^'s,  and  this  paralysis  remained  stationary  while 
tlic  general  c«  mdition  impn  «ved.  Wliile  lyiug  down,  the  patient  could 
move  tlie  limbs  only  very-slightly ;  on  !Lttcm]>tiug  to  sUmd,  which  was 
impossible,  tln^  patient  com]daiued  of  jiaiu  in  the  srtles  of  tlm  feet  and 
in  the  ankln-joints.  Nf>  urinary  or  intestinal  symi^toms  were  pre-s- 
eut.  In  A]H'ib  exaggerated  triceps  rotloxes  were  noticed  in  the  upper 
exti'Hmitii^s,  and  the  muscles  of  the  lower  extremities  were  stimewhat 
firmer  than  normal.  When  Iviug  down  some  slight  mobility  w;ia 
])reseut,  bnt  the  patient  was  iniablp  to  walk.  When  an  att*^mpt  was 
made  to  carry  out  passive  motion,  freipient  contractions  ix-curred  iu 
the  U'.h  leg,  and  <m  the  right  side  scarcely  any  i>assivo  movement 
could  Iki  mndc.  When  the  patellar  tendon  was  percussed,  the  lega 
were  thrown  into  clonic  spjisms.  If  the  patient  was  raised  by  the 
axilifT,  the  legs  hung  dangling,  tiexed  at  the  hipn.  There  were  no  dia- 
turbauco  of  sensibility,  no  pain  iu  the  peripheral  nerves,  and  no 
swelliug  of  the  extremities. 

ReviUiod  rejjorts  a  case  in  which  a  young  girl,  who  had  had  a 
slight  weakness  of  the  legs  during  a  primary  attiu^k  (jf  influenza,  was 
taken  with  a  total  pHra]^]egia,  witli  symptoms  of  spastic  sinnal  paraly- 
sis, after  a  relapse.      Imjirovement  m'jis  very  slow. 

Fiossinger  reports  under  the  name  of  myclite  grippale  the  c-ase  of 
ft  boy,  14  years  of  age,  who  ha<l  a  weakness  of  the  legs  acccmipanied 
by  panvsthesia  and  dull  pains  tive  weeks  after  an  attack  of  influenza. 
Then  there  suddenly  occurred  a  total  paraplegia  with  loss  of  the 
patellar  reflexes  and  o[  sensibility  as  high  up  as  the  fifth  intercostal 
space.     Constipation,  paralysis  of  the  bladder,  continued  erectioDB^ 
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fc\Tpr,  and  lancitiAting  pains  in  the  amifi  also  existPtl.  A  few  days 
later  the  limit  of  Hiuestli*^ia  hatl  extended  to  the  third  intercoshil 
8|ace,  th«*  neok  became  Htiff,  the  arnin  were  i>ara!y7,pd,  nnd  rMrtjiira- 
tion  wa«  lalwretl.  At  this  time  trophir  ByTaptuiiiH  jiIhm  u|i]Har**d. 
After  a  week  the  symptoms  imprnved,  the  fever,  paralynift  of  the 
aimis,  and  atiffuesa  of  the  neck  diKHpi»eared,  but  the  legs,  bla<.lder» 
and  rec-tnm  remained  paralyzed,  the  integiinieut  of  the  legs  was  still 
anspRthetic,  and  the  muscles  were  atro])hiet]. 

The    typical   ayraptom   complex    of    Brown-Seqnard's  paralysis 
(hemijiaraplegia  with  heniianoBsthesia  of  the  opfmsite  sitle)  was  olj- 
served  by  Detennann  in  a  man  tweuty-tive  years  <>f  a^e  inimeiliutely 
after  an  attack  of  influenza.     Improvement  occurred  in  the  cunme  of 
a  few  weeka,  and  Detennann  assumed  that  the  aymiitoms  had  Ijeeu 
canaed  by  capillary  hemorrhages  ami  hy[M^neniiH  of  thi"!  tisHues  of  tlie 
spinal  cord.     EuJenburg  reports  a  similar  cako  of  Browu-Seijniird's 
paralysis  following   influenza  in  a  patient  seveuteen  years  of  &^g. 
Leyden  mentions  a  case  in  a  child  of  encejOialoTnyelitis  a<'ronip:iiiit'd 
hy  acnte  ataxia,  which   ran  a  favorable   course.      Of   otlior  system 
diseases  we  may  mention  the  following:   polioencephalitis  sujierior 
et  inferior  and  itoliomyelitis  anterior,  deHL-ril>ed  l>y  (JoLliljiinm ;  arute 
ascending  so-cjdled  Landry's  paralysis,  describeil  by  Fcn'ol  and  La- 
Teran;  poliomyelitis  acuta  anterior  (Teissier,  Henoch,  and  Drashe). 
AVe  oKserve  in  all  these  rejjorts  the  extraordinarily  pnlwnnrplnHis 
character  of  the  lesions    produced    by   intluenza.     The    iirt^js'Tibirity 
lad  variety  of  symptoms  and  the  dif^culty  of  interpreting  thoni  cur- 
Tfictly  are  shown   very   strikingly   in    an    (observation   of    Lcit-hlcu- 
Stem,  in  which  a  woman,  forty-nine  years  of  age,  presenti^d  the  fol- 
lowing symptoms  as  an  immediate  sequel  of  influenza:   girdle  pains 
and  pains  in  the  lower  extreniities,  weakness  <if  the  ljitt**r  with  ilis- 
tinct  ataxic  Hympt-f>raB,  a  normjd  i)npil,  total  paralysis  (»!'  thf  hhulder, 
cjBtitis,  no  loss  of  sensibilitj'  whatever,  enoi*mous  exaggeration  of  the 
Patellar  reflexes,  and  Wolent  fmit-clnuus.     This  case  resulttul  in  re- 
covery.    This  symptom  complex,  as  Leifhtenstern  remarks,  is  one 
^liich  corresponds  neither  to  the  picture  of  a  iieripheral  neuritis  fol- 
lowing tabes  nor  to  that  of  a  spastic  sijiiial  paralysis  or  of  a  myelitis 
traiiH  versa. 

Among  the  great  numljer  of  symptoms  of  involvement  of  the  nen'ous 
*5's^m  in  influenza,  tht»se  which  have  been  nioutioned  above  under 
ia  and  neurasthenia  lead  us  iniiM^n-eptibly  to  the  i>8ychoBe8. 
trerae  malaise  and  debility  in  influenza  contain  a  hint  of  men- 
iiurbances.  There  is  no  doubt  that  some  nen'e  disturbauces  are 
ly  their  intensity  to  pave  the  way  for  mental  affections.    Thus^ 
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tlie  lieadacho  may  for  eTamx»le  lienome  ho  intense  or  inflornnia  so  per- 

aiateiit  tlmt  through  this  iilnne  montiil  irritability  may  bo  brought 
ou.  If  Wrt  add  delirium  to  these  symptoms,  we  ma^'  comprehend 
that  many  physit^iniiH  look  U]>on  psyfluf^  distiirbjintieH  in  influenza  as 
very  common.  Others,  however,  have  mnintiiiued  the  ooutrary.  It 
is  prolml)le  that  this  difference  in  opinion  depends  chiefly  upon  the 
fpiPHtiou  whether  the  appearance  of  the  psyclioHcs  of  influenza  pr©- 
sujiposes  a  congcuitjil  or  aciiuired  jisychopatliic  cumlitiou,  the  influ- 
enza arronliugly  occujiying  only  the  rote  of  an  exciting  cause,  or 
whotlior  infln^^nza  directly  cnnspR  morbirl  psycliologicjd  ctrnditionH  in 
hitherto  healthy  inilividiials  having  apparently  no  predirtpoKitiou  to 
mental  dis(Mise.  It  has  bet>u  aaHeH+^d  by  some  who  lived  through  the 
latf  e[iiileniics^  and  who  alno  distinctly  recollected  former  ouph,  that 
tho  recent  epidemioM  wen3  distinguished  by  a  peculiar  prominence  of 
tiie  ijtir^^ms  ami  psychic  affectiouH.  In  a  Htud3'  on  the  pvSychoaeH  of 
influenza,  AlthauH  aaks  whether  the  psychoses  following  influenza 
occur  mriro  frntpiontly  than  those  which  make  their  np]>earance  after 
other  acute  diseases.  In  a  certnin  sense  this  cpieslion  Liii*  been  an- 
Rwered  uHirmatively.  Many  observers  liave  noted  more  cases  of 
poat-grippal  psychoses  during  the  last  lew  years  than  of  other  poat- 
ff^brile  mental  diseases  during  their  wliolo  lifetime,  and  ]>sycho8e8 
following  iuflnonzji  an*  undoul)t*Hlly  inui'li  more  freijuent  than  those 
occurring  as  a  fiCfpiel  to  other  infectious  diseases.  This  migitt  poa- 
sibly  be  explained  at  lirst  sight  by  the  fact  that  gripiie  makes  its 
apjiearance  nmre  frecpiently  in  the  form  fif  a  pandf^nic  than  as  an 
epidfuiic,  and  wo  might  assume  that  mentjd  disturbances  occur  more 
frt-ciniMitly  in  gri|)pn  because  so  many  more  persons  are  attacked  by 
this  thiin  by  other  ftibrile  disejises.  If  wo  comj)arH  it,  however,  more 
carefully  with  other  infectious  diseases,  we  sliail  l>e  counuc^  that 
the  poist>ii  of  gripi)e  exort-H  a  more  deleterious  iuflueuco  on  the  tis- 
sues of  tlie  Ivrain  than  other  toxins.  Jastrowitz,  in  Lis  repfirt  on 
psyclioses  in  the  German  collective  investigation,  defends  the  irapres- 
siou  that  thosii  conditions  mako  tln'ir  ajijiearanco  not  only  absolut<?ly, 
but  also  ri'latividy  morefre^unitly  after  grippe  than  afb*r  other  febrile 
aflVctions.  The  only  acute  disejise,  according  t^  Althaus,  which  can 
l>o  compan-d  with  influenza  in  this  respect  is  typhoid  fever. 

It  has  Ik'imi  ]>rhtty  gouerally  asserted  that  grippe  alone  is  not 
capable  M  producing  psychic  disturbances  and  that  if  the^e  should 
bo  dovflnpcd,  a  congnnital  or  aerjuirrd  nonrotic  tendency  must  have 
existed  in  (hesc.  patients.  This  «)]iinion  is  lield  by  KrHPi>elin  and 
Lftdame,  also  by  Leledy,  Van  Deveuter,  and  Bidon.  Althaus,  how- 
ever, nfter  a  citrcfu!  perusal  of  tlip  publislied  lustories,  finds  that  a 
predisposition  was  manifested  in  only  62.8  per  cent.,  and  none  in 
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37.2  percent,  of  thecaaes.  Althfui^^h.  therefore,  a  predispositiou  may 
be  tin  important  fiwtor  iu  the  o<x'urreuce  of  thewe  pH^rlnmeH,  it  is  by 
DO  means  the  only  one.  This  mnch  is  at  ouy  rate  positive,  that  the 
gmvity  and  dnratiou  of  the  iwychtjses  are  unfavorablv  iuiluenced  l)y 
Ihe  predisiK)8itiou.  That  we  may  gain  an  inniglit  into  thi^  peculiar 
inflnence  of  grippe  on  the  mind,  it  is  practic4il  to  adhere  t«>  tlie  de- 
smption  of  Kim,  wlto  dividps  the  jwychio  (liHturUiMrort  which  (x^rnr 
in  the  course  of  acute  febrile  affections  intn  tw<j  natural  gnnips,  jic- 
oonlin^;  to  the  time  of  their  commencement;  (1)  Tiiiwi©  occurriuK 
cbiring  the  febrile  stage,  and  (2)  tliose  occnrrinj^  aft+^r  the  fever  has 
run  its  course. 

The  /fbrile  pKycltic  disturlxinre^  are  by  no  niciins  infreiiueutly 
ohaerved  in  influenza;  they  often  present  tht'iuHelveH  most  conuiionly 
in  the  form  of  febrile  delirium,  much  more  rarely  a.s  iisyrhnsos  i)f 
long  duration.  The  delirium,  which  is  often  cntupari'il  with  the 
analogous  symptoms  iu  typhoid  fevnr,  makes  its  appfaninn*  [mrtini- 
larly  in  cases  in  which  other  cerebral  distiirbancfs  are  alnn  pr<)ini- 
uent,  such  as  stupor  and  clouding'  of  tho  mind,  hyporfTHthesin,  etc. 
They  are  generally  combiuml  with  states  of  excitnlion  cr  deprt^ssion 
of  short  duration. 

According  to  Kim  these  are  to  Ijo  deserilwd  ai^  acute  trannitiiry 
psychoses,  for  the  reason  that,  especially  iu  influruza,  we  nro  aMi-  tn 
observe  the  gnwlual  transition  of  this  delirium  intotliosn  rouililions 
which  are  recognized  generally  as  tnie  jwyclioses.      Attr^iitiou  was 
dmwu  to  tliis e8j>ecially  by  tliofltrikin^  manner  of  its  iipiitaraiicc.  fro- 
MHPntly  it  comes  tm  when  the  patituit  feels  perfectly  co}iifoil;il>l.-  and 
when  no  other  symptoms  of  disease  are  present.     On  flu-  otlicr  hinii], 
it  h^iuently  accompanies  those  forma  of  grippo  wliicli  nre  cmiipli- 
cated  by  pneumonia.     In  thin  cjuse.  it  uiay  he  diHtiii^;iiislie<l  from  llie 
dplirium  of  common  pneumonia,  in  that  it  standn  in  ito  reluti<iTi  to  Hie 
ntpnt  of  the  lung  affection,  that  it  may  niako  its  aiipearance  at  tho 
'fxinning  of  the  disease  instead   of  at  its   heiglit,   and   that  it  is 
'h'lmmic  in  character.     The  delirium  of  gripj^e  may  in  fact   precede 
All  other  hical  symptoms,  it  may  follow  thorn,  or  allnmntr»  with  them, 
and  espfH'ially  with  othor  cRrebral  Hyrjij>tomK.      Hjilliiciiiati<tnH  and 
*>nsory   illusions,   combined  with    motor    exoitemfut,    give  to   this 
'*"''.rium  its  s^iecial  stanij).     It  may  be  (piiet  and  miiiiifost^Ml  by  inco- 
nt  spfe(*h  or  may  be  uoiny  and  find  expreHHioii  in  loud  screaming 
mentation.     In  many  cases  tho  delirium  i«  combined  with  tlio  pa- 
's unconsciousness  of   his  condition,  wliilc   in  other  cases  the 
nt  retains  in  a  measure  his  senses,  and  makes  nnsnccossfid  at- 
t»  to  overcome  his  illusiom)  and  hallucinations.     Tho  latter  oc- 
lally  present  a   remittent  or  intermittent  type,  thus    running 
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their  course,  so  to  speak,  id  a  nmuber  of  paroxysms.  This  deliriam 
ifi  frequently  met  with  in  ciiildrea,  iu  iudividoaU  at  the  age  of  pal»erty, 
and. also  in  those  disposed  to  mental  distnrbance,  especially  habitual 
druukardH.  Jastrowitz  concludes,  from  the  result  of  the  coUective  in- 
vestigation, that  this  delirium  was  chamcterizeil  during  the  List  epi- 
demic of  influenza  not  only  by  its  frequent  occurrence,  but  also  by  its 
indefiendence.  It  is  not  solely  a  fever  symptom,  as  it  occurs  not  only 
during  the  latter  but  also  after  it  has  tiisjipi>eared.  Physicians  have 
in  many  cases  obsen^ed  violent  deliriam  and  comlitions  of  excitement 
accorajjauietl  by  Lallnfiuatioiirt.  iu  a,  {*rfectiy  afebrile  condition.  The 
numerouH  hallucinations  which  make  tlieir  appearance  iu  delirium 
may  involve  all  the  senses,  even  those  of  smell  and  tjiste.  Thus, 
some  patients  ci>m]>hiiu  of  anosmia,  latt^rof  some  psi>eiially  disagree- 
able odor.  The  ImllucinatiouH  may  continue  during;  the  afebrile  state, 
no  other  symptoms  of  delirium  being  present.  Delirium  i>otatorum,  a 
form  of  delirium  tremens,  usually  matle  its  aj)()eiiraDce  during  ]>Deu- 
nirmia  and  pntved  to  l>e  extremely  dangerous  to  the  patient.  It  is 
mentioned  that  delirium,  lasting  three  days,  always  occurring 
towjirds  evHuin^;,  was  jiresfut  in  one  cjise. 

Ill  f'Siihiiiation  of  this  delirium  Althaus  says  that  not  only  does 
the  increuHt'd  degree  of  fever  exert  it*s  influence  on  the  functions  of 
the  cerebral  cells,  inasmuch  as  increased  heat  always  causes  an  irrita- 
tion of  nerve  tissue,  but  that  increase  of  thtv  cardiac  function,  hy 
jiromotLug  active  hyper^emia  of  the  brain,  also  contributes  to  the 
ajiju^nranco  of  symptoms  of  iiritation.  This  hypenemia  not  only 
produci^s  he:idat*l]H,  iiiMoiniiia,  congestion  of  the  veins  of  the  choroid, 
and  increased  sensitiveness  i>f  the  nerves,  but  clinically  it  is  also  re- 
lixted  to  thn  condition  of  uuconsciousnesH,  which  may  be  followed  by 
maniacal  exciteniHut  and  ri»-lirium,  occasionally  entling  iu  coma  and 
death. 

According  to  Kirn,  tin*  febrile  psychoses  of  influenza  follow  febrile 
delirium  intimately,  having  no  dividing  line  between  them.  Such  a 
tniiiHition  cihc  is  roported  by  Ewald.  A  lioy  seven  years  of  age  had 
gone  to  school  in  perfect  hnaltlt ;  after  school  houi"s,  however,  he  did 
not  return  home  as  usual,  but  went  in  the  railway  station,  saying  that 
ln»  was  going  to  Linjisic.  As  he  was  lauable  to  give  an  account  of 
hinisolf,  he  was  taken  iut*^  custody,  and  his  identity  having  been 
entablinhed,  lio  was  taken  home.  Arriving  here  he  was  unable  to 
recognize  either  his  lioinflorluH  surroundings.  Ho  continued  for  a 
fi'W  davrt  longer  in  this  i-dndilinu,  a  victim  of  delirium  which  proved 
to  lie  nu  initial  sympt<mi  of  iiiHuenza.  This  psychosis,  however,  ap- 
pears more  frequently  on  the  secfjud  or  third  day  of  the  disease  than 
during  its  initial  stage,  and  continues  for  a  longer  or  shorter  period 
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after  tLe  fever  has  ceased,  to  eud  uaujdly  in  rAj>id  recovftr^-  afttr  «me 
or  more  weeks.  In  thiB  group  of  pHyflio8**H  sJmnld  be  included  those 
in  which  Leichteustem  s&ya  tliat  he  lind  the  patientH  coiuuiitted  to  an 
tasmne  asyloni,  on  account  of  the  cIhukct  of  their  cpminittinK  Huicide 
orbecanHf^  of  their  turbuleucy,  hut  that  lie  w^lh  Koiry  hifer  nu  titat  he 
did  not  allow  them  to  remain  at  home,  as  they  all  rajjidly  recovered. 
In  these  ijsychoses  the  imtient  leatls  a  fMBrfect  droaui-life,  unable 
lu  recognize  his  own  position  and  surround injJCH.  Hjh  ntoods  are 
Tuiable,  ftlthoogh  as  a  rule  the  deiiressin^  funns  predominate, 
accompanied  occasionally  by  appr(.'liensi(Hi>>.  M«ttility  is  as  a  rule 
increasetl  an  mauiffstiHl  by  niintirrv,  ^^(iHtiiuIatioii,  ri'sth'ssneHs  of  the 
legs  in  walking,  etc.  There  are  also  increased  si>eech  movements,  as 
shown  by  rapid  talking,  screaming,  siiij^iiiv;,  and  praying;.  Sensory 
delusions  are  as  a  rule  present  ht^v.  Slcpp  is  greatly  diHtiirlied, 
being  frequently  al>seut  altogether.  Tlie  dinappearance  of  excitement 
with  a  return  of  consci*msuess  is  usually  rajud.  accompiiniod  by 
amneftia  or  oiJy  a  general  remerabrauee  of  the  events  of  tin*  attack. 
The  prognosis  of  the  febrile  intlneuza  psychosis  may  lie  considered 
favorable,  as  a  rule.  If  death  tM.!cnrrod,  this  was  generally  due  to  a 
ixjmplicating  pneumonia  or  ht^art  failure.  Jastn>\s'it/  cxjtlaitis  the 
acute  confasion  present  in  the  first  iust{»n<v  Jis  only  a  protracted 
delirium,  and  sees  the  reason  of  its  ]in'souci*  in  the  ucn'ous  ilisposi- 
iion  as  well  as  in  the  strength  of  tin*  intlum/ii  poison,  which  has 
arted  on  the  j>syi'hic  cerebral  centvos,  sn  that  this  beiug  tlie  case, 
individuals  not  jiredisposed,  as  fur  fxanijilc  mlmst  i-rnuilry  peujile, 
are  also  attaokod  by  it. 

7Vt«  past -f<'it rile  ftHfjrhosfs  consist  in  tlins*'  <liMturbjinccs  which  make 
their  appe^irance  after  the  cessatirin  <if  the  fever.  The  time  at  which 
they  apj)ear  is  extraordinarily  variable.  This  time  is  of  iuterest  in 
eo  far  as  the  cpiestion  raiglit  l>e  raised  whether  we  can  still  asL'.riljo  to 
influenza  a  mental  disturbance  whicli  makes  its  Jijipearauce,  for 
example,  two  to  three  mouths  after  the  febrile  all'oction.  It  seeuis  to 
xne  that  we  are  ju.stified  in  this  aHsniiipti(ti),  if  for  uo  fttlier  reason, 
because  the  disturbance  t>f  the  equilibrium  can  be  found  at  this  time. 
Althaoa  concludes:  (1)  The  psychoses  which  assuniG  the  form  of 
maniacal  nxcitemeut  follow  the  .-ittju-k  <|nirkly,  usually  iimking  their 
appearance  immediately  jifter  the  crisis;  ['!)  when  the  aft'ection  has 
the  character  fif  de|>ressiou  and  inelimcholia  it  occurs  somewhat  later, 
namely,  within  a  f*^w  days  to  a  few  weeks  after  tlie  iiiHiien/a;  (3)  a 
general  paralysis  may  occur  much  later  still,  namely,  as  long  as  six 
months  after  the  attack.  Mispelbanm,  who  Inus  writti'ii  an  excellent 
dissei-tiition  on  the  jisychoses  of  influenza  under  Pelmanu's  direction, 
mentions  the  time  aa  being  usually  four  to  six  weeks,  although  in  two 
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caaeH  it  wa«  ivlioiit  foiirtoHii  *luya ;  Yan  Doveuter  places  their  occnt- 
rouce  eif^ht,  teu^  twelve,  or  fourtf-eu  Jays  after  the  iuflueuza  fever. 
As  tlie  iH>at-febrile  do  not  preseut  the  snmo  simplicity  of  form  n&  the 
fel>ri]H  pHyt'lios<^s,  Kirn  liiw  iniule  VHrinns  snUliviMioim,  ujimely :  (1) 
acuto  cuuilitions  of  exliiuLstir)ii;  ("2)  molaucholic  conditioua;  (8)  mani- 
acal conditions.  The  acuto  exhaiistivo  comlitions  which  were  first 
doHiKnatBd  by  Hermann  Welx^r  and  Krepeliu  as  iisthenit-  pHVchoses  are 
Bomewliat  Himilar  t(>  the  lui^utjil  dinturbauees  which  make  their  afipear- 
aiR'6  after  pueumouia,  after  acute  oxauthemaia,  and  duriuj?  the  piier- 
pnral  period.  They  are  characterizi^d  by  rapidly  devHliijiiiig  acntfl 
cnnditious  of  oscitemont  with  inuunjorablo  doliisions  of  the  senses,  iu 
which  an  apjjrehensivo,  more  rarely  an  eximuaivo  mood  predominates. 
The  iUu.^ioiiH  rf>hite  more  to  a  feelinj^'  of  depression  tlian  to  t«ie  of  ex- 
altition.  l)pvf^lop(>d  in  a  lii^^hor  do^reo,  thpne  diHtnrbfiiicert  have  lieen 
denominated  hallucinatory  confusion.  Kirn  mentions  as  particularly 
charactf  rirttic!  of  tliis  form  of  the  disease  the  condition  of  j^rnat  physi- 
cal weakness  and  anit'uiia,  accompanied  by  a  relatively  slow  rotnrD 
of  strcn^^th.  This  bodily  oxhaiistitm  may  lead  to  a  fatnl  tenninatiou. 
On  the  otht^r  iiand^  perfect  recovery  may,  however,  take  pliwe,  evpu 
after  relfi])ses  of  this  ]isyi'liic  cfjufusion.  Tlie  fnct  is  also  inn]>liasized 
in  Pehnann's  cases  that  in  the  time  between  the  attack  of  iuiluenzji  and 
tbo  lx'^:inniuK  of  the  ])sycliosiH.  the  ]>aticntH,  thnui;h  belioviuK  them- 
selves free  from  the  j^ri[»pe,  still  have  a  ftu^lin^  of  deliility,  and  unani- 
mously coin  phiin  of  insomnia.  In  his  cases  the  advent  of  the  psychosis 
was  always  anuonnced  by  an  acute  delirium,  the  "  delirium  decremeute" 
of  WVber.  which  lusted  a  few  ilays  nn  one  case  two  weeks),  pjiasin^;, 
pxc(»|>t  in  two  cases,  into  a  melancholia  of  varyiuf.^  duration,  never 
less  than  half  a  mouth.  Pelmann  is  also  of  the  opinion  that  the  con- 
dition of  general  del)i]ity  caused  by  the  infiut^nza  is  the  princi[>al 
fart^>r  in  tlm  injury  to  tlu*  cerfbral  functions,  and  therefore  recom- 
mends that  this  period  of  exhauslion  l«i  most  carefully  watched. 

Tlie  second  ^rou])  in  Kim's  table  includes  the  melancholic  condi- 
tions. Their  advent  is  particularly  marked  by  a  feeliny;  of  debility 
and  of  physical  exliansti(m. 

This  easily  exjjhiiued  cnutlition  i>i  depression  may  progress 
throu^;h  all  stai^'es,  until  it  reaches  jtrononnceil  melancholia.  This 
latter,  following;  influenza,  is  in  many  cases  a  simjdo  one,  with  j>er- 
fectly  retained  consciousness,  and  fre<pieutly  remains  stationary  at 
this  low  stuj^e,  taking;  on  a  liypochoudriacal  character,  owing  to  the 
existence  of  numerous  para'sthcsia".  In  other  cases  tho  melancholia 
will  increase  to  great  ai>prehension,  expressions  of  despair,  suicidal 
imjiidses.  and  occasionally  cataleiitic  symjitoms.  If  delirium  has 
'receded  this  melancholic  condition,  it  is  probably  Ci)rrectly  lix)ked 
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^K>D  as  a  delirium  of  exhaustion.  Erae]x)lin  has  mentioiiei:!  cases  of 
rked  byix>cboiidriaHis,  occurring;,  however,  in  those  disjiosed  to  ii 
atul  in  otherwise  coiuplicatetl  cases.  The  meliiiichuliL*  oomlilioii 
oocasionaily  also  is  found  in  indiviilimls  who  were  dejected  in  spirit 
ereu  before  the  attack  of  influenza.  The  third  form  of  mania,  wliich 
makes  its  aiipearauce  in  the  stage  following  intlu^n/ji,  is  in  all  prob- 
ability more  rare  than  any  other.  Maniacal  excitement  uhu.i1I,\-  4le- 
i«loiiB  about  one  week  after  the  attack  of  indueuza,  and  rapidly  rises 
to  its  full  height.  As  a  rule  we  tiud  simple  typical  mauiii,  without 
the  presence  of  hallucinations.  Uliere  raised  self-esteem  is  present 
we  uaually  note  a  serene  temper^  and  excitement  in  all  motor  areas, 
more  rarely  an  irritable  tera[ter  and  discontent.  A  characteristic 
quality  doefl  not  seem  to  be  jMissesHetl  by  these  manijis,  however. 
Most  cases  may  be  treated  at  home,  and  end  in  recovery. 

The  majority  of  authors  are  as  adv^^rsetit  th**  id^a  of  a  peculiar 
Kripi>e  psychosis,  as  they  are  to  atlmitting  the  existence  of  a  special 
typhoid  or  puerperal  i>iychosis.     Althans,  however,  m<Mitious  eases 
of  general  pandysiH  after  jj;rippe  in  which  no  jurdisposilinii  wjih  pres- 
ent, aud  points  out  that  the  melancholic  dcliriiuii  of  ^lijipc  is  n<ft  a 
peculiar  kind,  but  that  it  also  occurs  iifter  tyidioid  fever  and  nciito 
articular  rheimiatism.     He  takes  it  for  ;;rautcd  that  (lit?  mo.st  Frri|nri!t 
form  of  the  disease  is  that  i>f  an  acnie  liy[>o('ii(nidriju*Jil  nichLiirholi:!, 
as  41.2  per  cent,  of  all  patients  sutlV»ri'd  from  this.     Asidp  from  the 
forma  described  here  Kirn  meution.s  another  ^'loup  iiii«li-r'  Un-   tith^ 
of  pseudoj^ippal  psychoses.     TheHo  vei>i'i+s»uit  iii(li\idi);Ll  hvstericid 
and  paralytic  dislurlMinccH,   aa   well  as   a  few   cases   of   pnraiii»ia. 
They  are  to  be  exj>laiiied  hy  tlie  iis.suniptiou  tli;it  the  ilisruHed  condi- 
tions were  present  liefore  tlie  >ulvent  of  the  inMiU'M/a.  but  bceanie  de- 
veloi>©d  to  such  a  degree  that  they  were  evident  r-ven  ti>  Un    laity  uh 
a  result  of  the  shock  of  the  illness.     In  the  rnlh-ctiv4'  invrsti^ifition 
rejjorts  acute  paranoia  was  only  rarely  nientinned.      A  weal;  liUMiiory 
itt  noted  with  remarkable  frequency   in  grippe,  esiieeially  al'ter  the 
(lisai»iteiirauce*tf  the  i)rirnarv  tronblo.     This  i-an  only  be  locked  npon 
fref|ueutiy  asa  symittoni  of  exhaustiiui.     »Jastrowitz  seeriiH  inclined  to 
place  crises  of  aphasia  in  influenza  here,  and  to  refer  the  condition  to 
a  weakness  of  the  wnnUuiciuorv.     A  eouple  c>f  ohservations  of  Henius 
^rlin,  however,  point  to  the  fact  that  here  as  fdHewlieii^  the  injury 
i  brain  by  the  poison  of  iutluenza  is  a  more  coustant  factor  in 
lunctional  cerebral  distiirbanetj  tlian  is  ('xluiustion.     T)ie  jmtients 
*wo  women   in  whom  there  was  a  nearly  total  alMMance   of  the 
;  functions.     One  of  them  was  a  vi-ry  uhl.  hut   nn-ntjllv  :i.iid 
still  vi^^orous  lady;  her  nmniory  sudd*^nlv  left  lu'r  altoKetJier 
was  unable  it*  rec4»llect  the  day  of  the  Uioutlj  or  the  year,  but 


222  FIMKLER— EsFLtENZA. 

wafl  i>erfectlj  aware  of  her  loss  of  memory.  After  thirty  Lonrs 
memory  ajjain  retnruecl.  The  other  iMitient,  a  domeHtic  twenty-three 
yeai-H  nf  a^^e,  was  iuia)»Ie  to  perform  auy  work,  remembered  iiothin^j; 
that  was  told  lier,  could  not  sleep,  aud  complained  of  severe  heiuhiclio, 
but  she  had  no  fever;  by  tlie  eud  of  &  week  she  had  recovered  jier- 
fectly.  An  intorentint^  oaso  of  ajihiiflia  wan  observed  in  an  artist,  who 
became  ill  with  a  violent  fatarrh  and  fever,  which  wjis  folluweil  by 
total  aphasia;  the  yonng  man  could  understand  everything  that  was 
said  to  him,  was  bimnelf,  however,  not  able  to  utter  a  wind.  lu 
twenty -finu"  hours  the  power  of  speech  was  again  restored. 

As  re^^artls  influenza  in  the  insane,  these  persons  are  nut  more 
frequently  attacked  than  the  healthy,  neither  are  there  auy  pecadiar 
syraptoms  in  them,  although  in  the  reportn  of  ctrtaLu  individmU 
institutions  a  temi>orary  ag^avation  of  the  mental  malady  wits  noted. 

Diabetes  inrtijndus  has  been  met  with  in  a  few  cases  after  infln- 
euita  as  a  peculiar  symptom,  shuwiuy  an  involvement  of  the  nervous 
system. 

Oircidaiory  Si/stem, 

The  bacilli  of  iidlnemui  do  not  permanontly  make  their  home  in 
the  hliiOil^  and  they  have  been  only  temporarily  and  rarely  mf«t  with 
here.  This  fact  has  caused  Oj^t^mishment  from  the  be^^inniug,  for  the 
reastm  that  it  was  thought  the  varied  clinical  sympt<)ms  of  iuilueuza, 
the  jfoIynKirphinm  of  the  dist'asi^  jiictnre,  could  Iw  best  explained  by 
a  dissemin;itit)u  of  the  bacilli  through  thn  blood.  Besides  this,  many 
syiiiptoniH  on  the  part  of  the  circulatory  organs  were  so  striking  that 
these  also  seemed  to  point  to  a  disease  of  the  blood  itself.  It  has 
been  mentioned  above  that  slight  symptoms  <if  icterus  were  thought 
i<*  point  ttt  changes  in  (he  composition  of  tin-  blouil.  aud  that,  in  tlie 
examination  nf  urine,  (elements  were  looked  for  which  could  be 
referred  to  disintegration  of  the  blood.  Xo  sufficient  ground  was 
obtjiined  in  all  these  studies  to  assume  the  existence  of  blof>d  changes 
such  as  we  meet  with  in  septic  diseases.  It  goes  without  saying  that 
the  secondary  affections,  which  are  disseminated  by  means  of  the 
bhiod  current,  are  not  here  included. 

The  experiments  made  to  determine  the  actitm  of  the  blood  in  iu- 
flneuza  liave  not  given  the  same  results  in  all  cases.  "While  some,  as 
viin  Jaksch,  deny  that  blood  changes  occur,  fttliora  admit  of  slight 
changes.  Thus  Klebs  assumes  that  there  is  a  slight  decrease  of  the 
red  blood  corpuscles,  and  Pribram  a  dimiuutiou  of  Imuuoglobiri  diir- 
iug  the  period  of  cnnvulesceuce.  A  still  more  marked  diminution  of 
the  red  blooil  corpusclen  and  of  the  amount  of  hiemoglobiu  has  l>een 
claimed  by  Scliirmer,  wh(.»se  abitements  are  corroborated  by  Reuzi. 
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Other  chaogee  in  the  blood  were  asBumed  by  Biiuiuler.  who  noticed  a 
remarkably  large  number  of  deKenerated  corpuscles.  Klebs  altrib- 
Dtes  great  im|>ortance  to  the  appeHranct^  of  ^ruimlHi*  TiifLH.seH  in  the 
blood.  He  looks  upon  these  as  derived  from  degoiittratcd  red  and 
white  corpuscles.  All  this  is  in  accord  with  his  belief  that  tlie  iiiost 
Important  changes  of  influenza  occur  in  the  bUnMl  itself.  H»^  cHrried 
this  opinion  so  far  that  he  even  oonsidt^rt^d  the  seeniiuj^ly  priiuiiry 
catarrbaJ  and  inflammatory  symptc^ms  us  the  result  of  the  occhisiou 
of  large  capillary  areas  by  the  tliroinbi,  reHultin^^  iu  liyp('r:rnii:i,  in- 
flammation and  exxidation,  deposition  of  pnthnpi'ijic  micrMor^•nuis^lH, 
and  tlie  preparing  of  a  suitable  soil  for  the  developiueut  of  the  liLtier. 
Helielieves  that  the  nervous  Hymiitoms  are  caused  by  theso  ciirulatory 
disturbances,  the  influence  of  the  toxinw  Iw-iu^;  very  aubordinate, 
Bdumler  n'^ted  his  iissumptiou  that  in  InMueu/jL  ^rave  changes  oivur 
in  the  bhxxl  on  the  K^eat  decreasH  t^f  hirrno^Joliiti,  ;intl  h^^  n'^'arded 
as  related  to  this  the  freijueut  appearance  of  icterus^  urnbiiiuuria.  and 
hemoglobinuria.  It  must  be  admitted,  however,  tliat  tlie  chauKt'H 
above  de8cril>ed  are  not  constantly  ]rreHent,  and  we  iMdicvp  tliat  while 
they  may  perhaps  be  employed  for  a  partial  exiilaiiatiou  of  the 
elian>£es  occurrinj?  in  inilueuza,  they  by  no  meauH  lunke  the  fiHsuuip- 
tion  of  a  s|jecitic  influeuza  toxin  neceHHary.  The  fact  that  tht^  sph't-n 
La  so  fre<|uently  found  enlarj^ed  in  influt^nza  is  an  ar^uiiKi'nt  in  favor 
of  the  occurrence  of  markod  blood  chan^jes.  An  increase  of  the  wliitc 
blood  corjimk'les  also  in  umioniplicated  cases  of  influ^'n/a  has  bi-m 
observed  by  numerous  investinfitors;  <m  tln^  ntlinr  hand,  a  true  h.*n- 
kjemia  or  even  an  acute  pernicious  amemia  has  btcu  observed  only 
very  exce|>tioually  in  influenza. 

"The  tytrditiv  symptoms  are  of  great  irapnrbuK'e,  as  tln'v  serve  Ut 

distiu(;uish  the  picture  of  influenza  in  a  i>eculiar  mauu^r  from  tiiat  i>f 

other  infetrtious  disejises,  and  because  also  in  th*^  ^^rpati'r  iinnibiT  of 

cases  the  true  cause  of  dentil  is  to  l)e  fnnnd  in  an  aflVrtidn  of  thf  lioart. 

The  extremely  rapid  puke  has  bwn  noticed  from  the  be^'iullili^,'  by 

all  obseners;  it  is  present  in  influenza  whether  fever  exists  or  imt. 

and  is  by  no  means  proportionate  to  the  increast*  in  temperature.      It 

is  osually  an  expression  of  the  ^'ront  phyaieal  deliility;  it  is  rarely 

tense,  m(»re  freipiently  small  and  weak;  a  pulse  uf  KM)  to  I'JO  is  not 

nire.  even  in  the  absence  of  fever.     Tliis  condition  of  tlie  pnlso  lias 

und  also  when  other  inflammatory  atlVctions  couLi  bi*  deiuou- 

*\.      In    ordinary    uou-^rippal    pniMiniorjia   we   usiuill\    iind   a 

1  form  of  pulse  which  was  fonnnrly  desij^uat^'d  a  pulse  of  in- 

!iti(m,  and  a  certain  relation  usnallv  I'xists  between  tho  jmlse 

Dodily  tem[>erat\ire,  but  the  pulse  in  the  pneumonia  of  influenza 

the  qualities  of  the  influtuza  puUe.     It  is  rapid,  soft,  easily 
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coinpi-essiblo.  In  tlie  imeumonio  affections  of  influenza  tliis  condi- 
tion of  tlio  ]>ulse  lias  fre<[ueutly  puzzled  us,  because  wo  are  used  to 

look  on  a  ])iilHe  rate  of  1'20  and  over  as  a  very  unfavorable  syiuptoiu 
inaHiinpU'  pneumonia.  This  tachycardia,  however,  is  not  invariable 
in  influenza,  for  we  meet  occasionally  with  cases  of  brndycwdia,  or 
marked  hIdwiu^  of  the  pulse.  This  peculiarit.^'  seBius  Uj  have  been 
observed  in  a  varying'  fro(]uency  in  liifferent  hx^ilities,  for  it  is  con- 
sidered by  some  observers  as  especially  uharjicteristic  of  influenza, 
beinj^  oliserved  more  frecjuently  here  than  in  any  other  Jic'utt^  infec- 
tious disease.  It  uiis  ijientioned  in  the  accounts  of  epidemics  during 
the  last  century,  ami  was  oljserved  iii  that  of  188t)'-lK).  It  seoms  to 
have  occurred  with  particular  frequency  in  Muuicli,  whtU'e  among 
*275  patients  4(i  per  cent,  showed  a  marked  slowing  of  the  pulse, 
either  an  abstilute  slowing  if  the  rate  is  4()  to  (JO  heats  iu  an  afebrile 
course,  or  a  relative  one  if  there  are  (t<I  tn  1*20  pulsaiitms  during  high 
fever.  LeiclitouHteru  hits  obseiTcd  UMl  jmlsations  to  the  uiinutt'  in  a 
case  of  iiiiJueu/a  pneumonia  with  a  teiuperature  (tf  41t.7  (lOo.^'t,  and 
only  *M  accompanying  a  fever  of  i)\).3  {102.7  ),  showiug  lliat  this 
functional  anomaly  attributtMl  to  influenza  occurs  even  diiriug  pneu- 
monia. Other  anomalies  of  the  hearths  acti*)U  are  presented  iu  tlie 
irregularity  of  thu  [>idst!,  and  in  the  great  variatitm  of  tlie  pulse  rate; 
it  may  rise  from  HO  to  ViiU  beats,  when  the  i)atieiit  chaiigps  from  the 
nH!umbeut  to  the  sitting  posture,  the  f>oidJi  imtnhh'  oi  Huchard. 

Leichl<mHtera  also  deHcribes  a  (Hicniiar  variation  iu  frecjueucy, 
which  is  rei'ogni/ed  iu  th<^  chaiigi'd  rat<i  during  succ«*4Mliug  tpuirter 
miimtvs,  and  which  he  designati^s  alloiorrhythm  or  poikilorrhythm. 
Tiu>  strong  acti<iu  of  the  poison  ou  the  heart  early  leads  to  thi- ai>- 
])earauce  of  tlie  dicrotic  pulse,  to  whicJi  Pribram  has  esjiecially 
drawn  attention.  It  cannot  Ik?  denied  that  nervous  functional  dis- 
turbam-eH  are  at  the  bottom  ttf  these  forms  of  the  pulse,  and  they 
oftentimes  also  are  accimiiiauied  by  other  synijitiuiis,  for  example 
by  a  feeling  of  distress  iu  bri'nthing,  pain  in  the  region  of  the  heurt, 
precordial  distress,  lancinatiug  pains  iu  the  side,  so  tluit  the^io  cases 
may  jireseut  the  ]iictnre  of  a  true  neurosis  of  the  heart.  Ail  theso 
symiitoms  oecur  along  the  line  of  heart  failure,  and  death  in  truth 
lias  ha]>peued  iu  ccmseijuence  of  a  sudden  cartliac  paralysis  in  tlie 
iH'giuning  of  inllueuza  or  even  during  convalescence,  uf)  gross  changes 
nf  the  heart  imiscle  being  foimd.  Cardiac  debility  is  also  sup]>08ed 
til  be  an  o-Kplaiialion  for  the  occurrence  of  giaucimia,  by  Sattler, 
ElHtrsbuscIi,  and  Knies.  This  action  is  esjiecially  noticeable  iu  cases 
iu  which  the  heart  is  alreadv  abnoriufLl.  Thus  we  have  seen  many 
caseii  of  autopsy,  in  whieh  there,  wjis  yome  preexisting  aflfectiou  of 
I  the  heart,  such  as  simple  vidvular  di.seawe,  which,  in  the  absence  of 
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o«.  infloenza,  would  pr())»ab]y  liave  gone  on  without  sorious 

nmih  for  a  long  time.    In  other  coses  complicated  val^nilar  affec- 

satldeuly  made  their  a])[iearauce  in  coses  of  ijreexistiug  Graves' 

Of  tmly  infioramatory  diseases  pericurtiitis  and  endncorditiH  aro 
observed  in  influenza;  the  former  is  ueuully  of  tlie  dry  ftirin,  Vmt 
serous  and  fi1>rinous  exudates  may  uIho  make  their  Hpfveurfince.  Of 
flodoearditis  it  is  said  in  the  collective  investigation  t}iai  it  had 
always  apijcarcd  in  tliot  varicose  form  aro  wliieh  is  found  on  the  free 
bonlers  of  the  valve,  on  the  siile  facing  tlm  bliM}d  i^urrniit  niid  ttccotii- 
panyiug,  as  we  Jtnow  tliis  form  does,  numerous  acute  diseases.  Peri- 
carditis was  in  all  probMibility  most  froquoutly  a  sri|ucl  in  casew  iu 
which  pneumonia,  pleuritis,  or  articular  rlteuTiiatiHin  was  ]tn^seiit. 
The  endarteritis  seems  to  present  only  in  very  ran*  instanceK  an 
olcerative  ch;imcter,  i>erhai>8  oidy  when  a  provtous  diweaso  was  forced 
by  the  influen/A  into  an  ulcerative  sti^e.  That  tliene  cases  are  fre- 
quently due  til  a  mixetl  infection  can  Iw  prf>vf*d  Uy  Hie  fact  tlint  (Jnl- 
mout  and  Barbier  have  demoustiiited  the  jirc^senre  «jf  streptoeocci  in 
the  valvular  vegetations.  Tlie  myocarditic  aflff^ctions  in  influenza 
are  also  to  be  ktoked  uj>on  usually  as  nunjiliiMtionH  in  tbr  mixed  in- 
fection of  influenza.  MycK'arditic  chaugen  and  parem-liyniatrniH  and 
fatty  degeneration  of  the  cardiac  luuHcle  Liive  lieeu  4lemt>nHtrat<*d  in 
these  cases,  accompanied  by  coMs<'cn(ive  dil.itjLfii>n  nf  lln^  vcntrirleB. 
Lenhartz,  in  a  case  of  influen/a  imtaimuniii  rojuiilicatinl  by  plcuritis 
and  pericarditis,  foumi  ftinall  metaHtatit:  aJwcesHeH  in  the  canliiu^ 
muscles  which  contained  streptm-orci.  Tin  ko  myocarditic  af^'ectiona 
do  not  often  occur,  but  are  fre«iuently  brnu^lit  to  mind  '.vlicn  irrcgii- 
liirity  of  the  pulse  Is  fouud  in  iullucn/.a.  If  this  irreguUirity  reniain 
for  a  long  time  after  the  diHj'.jtpf^jirfiiico  nf  Hh*  inthifMi/.a.  it  i-an  be 
differentiated  from  myocarditiH  by  tlie  fiict  that  tli<-  irregularity  ex- 
isting without  great  circulatory  iUstarUuiceH  gives  the  impression 
rather  of  a  neuropathic  anomaly  tlian  of  u  Hec|ucl  dm*  to  degenerative 
inihimmatory  jirocesses. 

The  bl^xxl-vesaels  have  been  found  greatly  changed  in  influenza. 
On  the  part  of  the  venous  syHt<im,  plilcbitin  and  OironibortiK  frequently 
make  their  aj»ijearance  during  the  pcriud  of  cnnvalcsci-nce.  Accm'd- 
ing  to  the  ref)ort  of  the  collective  investigation  committee  disease  of 

doral  vein  was  with  few  cxrc]>tions  present,  nnirli  niore  rarely 
it  of  the  anterior  tibial   faul  bnii'bial.     TIih  cartes  were  not 

atal;   twice  death  was  due  to  Lemurrhagic  infarction  of  the 
one  instance  it  occuiTed  as  a  rcsnlt  of  aniputatitm  of  the 

lor  gangrene.     It  is  very   likely   that  the  involvement  of  the 

yf  the  lower  extremiticH  may  be  due  esiiecially  Ut  canliac  de- 
VoL.  XV.— 15 
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bility.  LeicliteuHteru  regards  the  fact  that  thin  cliauge  ma^-  be  oi 
a  very  acnte  character  as  a  special  (>ecnliarity  of  this  venous  throm- 
bosis. He  reports  a  case  of  thrombosis  of  the  veins  of  the  arm  oc- 
curring in  a  robust  ])hysiciao,  and  aci-omptuiying  a  severe  cjirdiac 
influen/a,  which  led  to  a  marked  swelling  and  a  blue  discoloration  of 
the  whole  extremity  within  twenty-four  hours.  He  refers  the  fact 
that  ^^au^^reue  has  been  observed  in  crises  of  thn^mbosis  of  the  veins 
to  this  oljstnictive  change.  As  this  occurs  so  very  rarely,  Litten 
believes  that  in  a  case  re^KJrted  by  the  collective  investigation,  the 
gangrene  of  the  thigh  had  pmliably  l>eeu  erroneously  referreil  to  a 
venous  throniln^sis.  Accor^ling  t*:)  Leichtenstern,  however,  it  is 
repeatedly  mentioned  in  the  hist<iry  of  the  disejuse  that  tlie  arteries 
are  not  ot'i-luded  in  these  cases,  but  that,  on  the  other  IiMUtl,  the  ve- 
uauH  tliromboKis  leads  to  grave  changes  in  the  extremity  aJftu-ted.  We 
may  mention  an  <jl>servation  of  Johanason  as  belonging  liere,  which 
relates  to  a  thromlxwis  of  the  veiiw  of  thp  right  arm  and  of  tlie  right 
lower  exti'emity;  at  the  ampntjition  <»f  the  thigh  for  gnngrene,  all  of 
the  veins  were  found  to  !>e  tilled  with  deejily  oxtonding,  firm  throm- 
lH)ses;  the  femoral  artery,  on  the  other  hand,  was  the  seal  sijuply  of 
atlieroinatftuH  degeneration. 

lu  iutiueuza  we  meet  with  a  spontaneous  thrombosis  of  the  arteries 
sneh  as  has  V)een  regarded  b.v  Vircliow  as  marantic  aud  ivhich  has 
l>een  met  with  hitherto  chietly  in  the  ('iiurHe  nf  typlitiid  fever.  One 
of  the  tii-Ht  Ofises  of  tliis  kind  wjis  desi-rilied  by  Ijeydeit,  It  has  its 
seat  by  preference  in  tlio  ]topliteal  ai-tery  and  makes  its  appearance 
morit  frwjuently  iluriiig  the  ])erind  nf  convalesceut'e.  TIiIh  ntvulent 
leads  to  a  grave  onmlition  of  gjingrene  of  the  lower  extremities, 
wliich  has  been  described  by  EirhhtM-st,  Clerhardt,  and  Cammeivr,  aud 
wliieh  oci'urred  not  only  in  aged  and  dei'repit  imltvidujils,  but  also 
in  the  yiiuug  aud  robust.  Occlusion  of  the  arteries,  like  tUvnnilKisis 
of  the  veins,  occurs  s^inmetrically,  invohiug  the  corresponding  vessels 
on  the  two  siiles.  The  Hyjiiptoms  of  an  arterial  ot-rlusiou  iu  iutiu- 
euza di>  not  dit^'er  from  those  of  iht^  similar  cruidition  «KTurring  at 
otlier  times,  and  consist  iu  a  sensation  of  cold  aud  amesthesia  of  the 
extreiiiiiies,  ab.senc<'  of  the  piilselH'ut.  occasionally  violent  pain,  bhii.Hh- 
bhu'k  diHC(>l<iration,  and  niumiuitication  of  the  parts  involved.  The 
prognosis  is  uufavoraV>le,  death  occurring  usually  even  after  ftm]>utrt- 
liou.  Septic  HMiii'toiiis  of  a  general  kiud  fre<iuently  make  their  a i>- 
peuraiue  after  arti^rial  throinl)osis.  Tn  tlie  tiermancotle<'tive  investi- 
gation i-eport  eight  cases  of  arterial  thromlioRisare  mentioned.  Four 
of  iliese  wennmilateral,  involving  the  pojfliteal  artery  ;  the  fifth,  which 
was  also  iu  the  pftpliteal  artery,  was  accomi-tauied  by  symmetrioAl 
gangrene  of  lx)th  legs;  the  sixth  case  was  one  of  thrombosis  of  the 
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feaaonJ  artery  with  gangrene;  the  Heventh  tliromlxwiH  of  tlm  brafliinl 
ftrter}',  &Dd  the  eighth  thrombosis  of  the  cereiiral  arteries.  In  tuldi- 
tioD  t4)  thifi,  occlusion  of  thearteria  c^ntruliH  retina*  auil  of  the  arteriu 
tossx  Sylvii  was  oliservetl,  hut  the  condition  in  these  chhch  was  4hie 
to  an  embolic  closure  of  the  vesHols  accompanying  chronic  eudo- 
cariitis. 

A»  to  the  caUHe  of  these  thromboses,  wo  must  of  ronrsn  b^ar  in 
mind  that  in  degeDerative  disease  of  the  cardiac  nmsclo  the  forniatiuii 
of  a  thrombus  occurs  iu  the  right  as  well  as  in  thii  h>ft  voiitiiclf, 
as  has  Iwen  friMiuently  demonstrated  jwist  mortem.  BeniiL-H  tliis, 
emboli  will  l»e  disseminated  by  an  acute  or  chronic  endocarditis,  or 
arteriosclerosis  of  the  aorta  may  bo  the  cause  of  tlio  formatioti  of 
dirombi. 

In  other  cases,  the  already  existing  senile  dianges  uill  bi-  so 
agKi*^^^^^  ^^y  the  iutiuenya  that  tho  fornudion  of  tlinnnlti  cmi  taki" 
place.  Primary  or  8iH>ntaueuus  arteri;tl  thronibtirtis  is  dt-priideiit,  v<ni 
Leydcn  is  inclined  it*  thinlw,  nixm  disintegration  of  tho  wliito  blood 
elements;  this  increaaes  ]vrngroHS!veIy  from  tho  e-onitiuMU'i-im-iit  of  the 
dise^ase  to  the  crisis  and  also  bevond  it.  Thus  we  must  ]>l;iin  th<'sn 
thrombi  formations  in  a  line  with  the  JU'tion  of  blood-] <l;n [in ■  throni- 
bobes  in  vnrioiis  cases  rif  prusoning  (phosphoruM,  chlonit*^  of  pufash); 
poHsibly  an  extraonliuary  &|)asiji  of  th('  v^^ssels  juuv  also  phiy  a  rolo 
here^  aa  is  assumed  by  Gerhardt.  This  l>pcfniies  ]tlausible  by  tlie 
observations  made  on  the  apasmodif  action  nf  thu  jvprifihoral  bhuid- 
vessels,  as  descrilx^d  especially  b,\  Pt'tiiiiH,  wito  iioti'd  tlm  occurnMicn 
of  temporary  changes  in  temperatnrn  from  <"olil  to  warm  of  ;l  fiiigor 
or  ft  toe,  in  the  course  of  inflnejiza. 

The  heintfirfuKjic  s^inptonis  in  inHiUMi^-i,  wjiirh  an-  Ihc  <■>  iili-iicc 
of  intense  im{)r»^sion  of  the  {H>ison  of  inHuen/jL  on  tlu^  blood-vessels, 
are  iu  a  high  de^ee  interesting.  Atti-utiou  lias  ;i.lri-ady  Im-'cu  drawn 
Ui  hemorrhagic  encephalitis  in  K|M^akiiig  of  ct^robnd  *Usohsi-s;  large 
and  small  hemorrhages  are  of  not  very  irifrc»piriit  orcinrcuce  in  this 
organ.  But  we  also  moft  with  a  great  varifty  of  liejiiorrhagi's  in 
other  i»artH.  Pick  has  drscrllu'd  a  case,  whirli  nm  a  itipid.  short 
course,  under  tlie  pictures  of  a  Innnorrhagii^  diathesiH.  liletding  from 
the  DO«=ie,  chietiy  in  yrauig  iiidiviMiials,  has  been  fre<|ue]itly  observed. 
and  describeil  PS]»eciall,>  by  Poiper;  in  other  reconli-d  eases  \iolent 
epistjixis  has  occurrHtl  only  late  in  the  I'onrse  r.,"  iiiiliieii/a.  The  spu- 
tum fi*e<txiently  i)resents  an  ndmi\tniV4!f  blnml  in  the  shape  of  streaks 
ond  dots,  and  tnie  heiuorrhage  of  tlie  lungs  lias  imt  iufrotiueully 
eu  observed,   eveu  iu   the  al»seiiee    of  tuberculosis.      F    liavr   seen 

lent  attacks  of  hu'rooiitysis   in  some  eases  of  ehronie  jineunirujia^ 

rurring  at  h^ug  intervals;  autl  in  aut)tlier  case,  bronchial  hemor- 
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riiaj;o  has  now  lasted  about  four  years,  almost  without  cossation. 
Hi'uiorrha^^eK  iiitu  tlio  Hkiii  in  tlie  fi^rm  of  i>elet;him  have  bet-u  i\^[M^al- 
edly  <U'K<TiliHil,  arid  also  htnuorr]ia^**«  of  thn  tyruimmini  and  tlif*  fre- 
flUGut  admixturo  of  blood  iu  the  purulent  exudation  from  the  oar,  are 
ri^cordc'd.  Brando  nioutinns  tlireo  caaoH  iu  which  Huch  iiouiorrJiagos 
occurred  iu  the  absence  of  otitis  Uiedia. 

Helliut;;  twice  met  with  au  initial  hieinatemeftifl  in  eases  iu  which 
uo  susjdciou  of  ►jostric  idcer  was  jireseut.  luteatinal  heniorrhaKOS 
occnrriiij^  in  otherwise  liealtli.y  iudiviihtals  after  an  att.'irk  f^f  iniJueuza 
have  also  been  reported.  Ah  a  rule,  these  bloody  evacnutions  con- 
tinued for  a  few  days,  and  wero  then  followed  by  mucous  stools. 
Keilniann  an<l  Dititrich  described  these  iu  ilie  jL;aHtric  form  of  in- 
flnen>^a.  Cases  of  hemcu-rha^e  from  the  kiilneys  iu  tins  form  nf 
Ini^inatnria  have  been  deHcril>ed  by  EichLf»rst»  or  iu  the  fru'Ui  of 
hienio^lobinuria  by  Bauinler;  slif^hter  admixtures  of  blrHid  in  tho 
urine  wero  fmind  iu  somo  cases  of  nephritis.  Tho  meustruul  ilow 
duriug  the  attack  of  iutlneuza  has  in  many  iustanceti  been  reported  to 
bi^  more  violent  than  usual  and  of  lon^^er  duration.  Hakeu  oliserved 
vicflent  nietrtin-ha^^ia  in  certain  ca.ses  in  which  no  tendency  to  lieuior- 
rhages  of  this  sort  had  Ixsen  formerly  present,  and  Helliuy  observed 
ill  a  woman  forty-nine  years  of  a>^e,  who  Inid  eea,sed  to  nn'Ustniate  fur 
five  years  and  who  had  no  uterine  disease,  a  hemorrhage  from  the 
uterus  during  au  attack  of  iudueuza. 

The  Skht. 

The  sympfoniis  (»f  thn  bliind-v<'HS(«lH,  dpscribt^d  al>ove,  now  lead  us 
on,  by  way  of  tin*  he?i]i»rrlja^es  and  the  vasomi>tor  fnnetiornil  distarl)- 
auceSf  to  tho  lesions  of  the  skin  observed  iu  intluenza.  Just  as  spas- 
ttUHliti  atTi'ctions  occur  in  the  smaller  vessels,  so  may  paral.xsis  take 
place  in  tliem.  It  is  of  very  comnum  observation  in  iuHuenza  to  tiud 
the  skin  nf  the  face  reddened  and  swollen,  so  that  we  are  probably 
justilii'il  in  assuming  a  itaralysis  of  tho  vessels  as  the  cause  of  this 
syiMptoiii.  Tlin  vtMlnt'ss  (tf  tlmskiu  in  many  (^ases  sjjrcads  farlheytmd 
the  face  over  the  whole  liody.  This  eruption  is  usually  utjt  uniform, 
tint  occurs  in  spots,  a)id  tlii'U  presents  an  aii])i'arance  similar  to  tlie 
exaiitlipm  of  nn^asles  *»r  nf  scarlet  fever.  French  investi^atorrt  have 
described  i*s]»eciul  varicities  uuder  the  names  of  searlatiniffvmi  and 
ruln'itlic  (Teissier),  which  are  iu  fact  frerjueutly  quite  difticult  to 
distini^niHli  from  true  niea-sles  and  .scarlet  fever.  Thisexanthem  often 
reminds  (me  of  that  wliich  is  caused  l»y  autipyrin,  but  it  occurs  in 
cases  iu  which  nn  autipyrin  has  been  used.  The  erupti<m  generally 
Occurs  during  the  febrile  stage,  and  when,  as  frec|ueutly  hap|jeus, 
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fliflre  ifl  nt  th(?t  Hamo  timn  »  iiinrktHl  1iyi>enf>inia  of  the  <-nnjniictivw  or 
painfnl  affections  of  the  tlirtrnt  oxist,  the  similarity  to  luoiwh^rt  or 
scarlet  fpver  Inn^omes  eveu  more  roiunrkable.  A  special  eriiptiou 
Iie<iiliar  to  intlnf>nzA  hoH  not  bt'en  olmervwl.  A  poculiiir  (Miiption 
which  w.'is  Jeseribod  by  Aimiu  j»r<jl>Hbly  b^lougs,  oh  Baumler  thiuku, 
Ui  the  uietoHtatic  eruptions  in  8opticopyR>mic  comUtiouH.  Si-hwim- 
mer  has  i]wkT4l)pd  a  polyrnorpliou^i  (^rythtMim  f'xu<lativuin.  Hoffinntin 
oViwrved  in  two  liiiiulred  oiwt^rt  (tf  inriiifuza  live  rjwes  ni  an  exniithcm, 
unonK  them  two  of  very  pronounced  erytlicma.  Tho  f(jrnm  under 
which  thene  eruptioiiH  ap[>ear  am,  in  a<hlition  to  thoso  nieiitinntMl,  urti- 
carial, herpetic,  and  ery8i|*elatou8.  The  urticiiial  (TUptiou  in  fri>- 
t|Uently  found  among  the  other  forms.  A  case  of  urticaria  |ji^iuoijt<^«ft 
CK^curring  in  the  cour»e  of  inthiHii/a  ha»  l«H»n  rnportntl  In  T*'ubner. 
Tho  morbilliform  and  urticarial  eniptiuiiM  are  cxtriuTdiiKLrily  evaiien- 
cent,  as  arealHo  the  general  rednesH  of  the  nkiu,  the  raroly  enconntrrt'tl 
rrA4eol&-like  exautlieni,  and  a  nuwuinr  «)ne  wliicli  rehCTiiMcH  tliat  i)f 
typhus  fever.  Of  Honiewhat  longer  iluratif  in  aro  tln«  lii'riM'tif  iruptiniiH. 
These  occur  as  herj^H  labialis,  cjr  on  tho  face,  the  iumn,  or  tlm  eyes. 
The  memlien*  of  the  (Tenuau  ro]|«»ctive  invnHtigation  cnniniiltr*'  noted 
theoccurrencnnf  heri>n«fa<Mali.H  orLihialis  in  Ki\  pt-rreiit.  of  tJM'ircuMt^H. 
Among  the  skin  affections  wliioh  Hi'hivimmer  di'Krrihptl,  the  lierpetic 
formH  were  also  the  mont  froijueut;  lie  nn-t  uith  !irrji*'rt  irin  iinil  cir- 
ciuatuH  in  two  c^wew.  LeichtciiHtrrn  <>bH*'rv*'<l  ln'rjiHH  in  fmu-  jtcrcpnt. 
of  his  CAHCH,  and  that  somewhat  more  fretpiputly  in  those  which  wi'r*^ 
comjilicated  by  a  pneumonia.  Herpf's  of  thi»  tongue  linn  orraNinniilly 
l>een  mentioned.  Herpes  zoster  alwo  occnrH,  Honn'tinjes  on  the  I'hest 
accr»mpimying  int^^rcostal  neuralgia,  i?i  a  few  cjiHen  in  tin?  region  4»f 
tho  supraorbital  nerve,  and  also  in  that  of  the  Hciatic.  Ifofl'iimnu 
mentions  a  case  of  her]M^s  in  wliit-h  the  \vli(»le  li*ft  niili'  of  tli<'  fai-r  be- 
tween the  lower  eyelid  and  the  up])Br  lip.  almi  a  part  of  tin'  lip  it-^plf, 
woa  covered  with  groups  of  vesicles.  Tiiase  fonns  luivti  usually  Itren 
ob«erve<l  during  the  decline  of  the  inllm-n/a  attack,  imt  h  few  cast's 
nt  urticaria  emptioii  ami  herjies  zostor  have  oc'ciinvil  as  late  as  four- 
teen days  after  the  cessiition  of  the  disease,  so  timt  wn  nmy  designate 
them  aw  hite  exanthemata.  Kraiinhals  also  most  frrijuently  observed 
herpes  of  tlie  face,  more  rart'ly  of  tho  trunk  ami  tlitv  4-\tri'mitii's.  As 
a  curiosity  wo  may  meutinu  tho  uniipie  cann  in  which,  aftor  the  cessa- 
tion of  tho  fever,  an  intense  scarlatiniforni  exiinthcm  j»p]H^ar4*d;  it  wan 
■ictly  symmetrical,  eontinod  to  both  legs  and  foriMirms,  and  was 
[ipanieil  by  great  itching;  it  hist*'d  iivi^  days.  Erysipehus  is 
ioned  by  1.7  i)er  cent,  of  the  ri^p*)rters  in  the  <:ol]»x'tivo  investtga- 
it  occurred  during  liigh  fever.  Miliary  vosiclos  froiiu«'iitly 
A'hich  is  not  strange  in  the  presence  of  the  i4*nd4*ncy  to  jtrufuso 
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sweating.     Eozoinjihiisl>pen  observed  in  influenzjv,  and  fleeting  r^leni a 
is  also  doHcril>ed. 

CTeneral  furunt'uhmift  of  th*^  wkin  liaH  been  rarely  met  with  of  btte, 
but  w/us  frpM|iieijtl\  mentioned  in  fnrmer  epideniicH.  Peteehiie  and 
larger  lionmrrLages,  also  ])rofiLse  effusions  of  IiUkhI  under  the  skin, 
have  lieen  deKrribed.  Mau.v  casea  of  liyperft^HtheMia  t»f  tlie  akin  puint 
to  an  afffction  ftf  the  int;ineons  nerves,  which  may  b(^(^nmt^  wi>  Kt*vere 
that  even  the  foeliug  of  the  jiulso  is  paiufuh  Itching  <if  the  skin, 
Btjmetimes  very  severe  in  clmracter,  may  be  i)re8eut  and  may  i>erHist 
for  a  htng  time.  Al(ii)ei^iaarejtta  is  iir(ib:d>l_v  to  lie  chiSM**!!  among  the 
dermato neuroses  tif  influenza.  It  wa-s  observed  in  one  caso  in  a 
woman,  tliirty-tive  years  ctf  jigH,  who  liad  exj>erienced  stn'nre  cephal- 
algia wliile  rtiifi'ering  with  influenza.  After  tlie  second  attiick  the  hair 
began  to  full  out,  and  bald  spot.s  Iwsgau  to  develop  within  the  area.s  of 
the  Hupra<(rbit;il  and  oetripital  nerves.  Later  on  the  headache eejusetl, 
and  the  hair  returned.  In  tliis  cntegory  also,  in  all  probnbility,  be- 
longs the  case  of  vitiligo  observed  by  8imsoji.  llapid  turning  gray 
of  the  hair  of  the  scalp  and  of  the  eyelashes  has  been  noted  by 
Bossei-s  and  Bork.  Hf^Yf^  should  lie  im'luiled  extreme  dryness  of  the 
skiij,  and  also  the  oppctsite  conditii»n,  a  great  tendency  to  sweating. 
The  heavy  sweats  frequently  make  a  diagnosis  very  difficult  in  in- 
fluenza, when  the  hitter  is  complicated  by  pneumonia  or  by  affections 
of  the  joints  uud  bones.  These  influeu^iv  sweats  may  bo  so  severe  aa 
t")  lead  us  to  suspect  grave  septie  conditions,  when  they  nnxy  bo  of  no 
serious  iinp(H*t  whatever.  I  have  seen  a  man  who  sufTered  for 
months  after  an  attack  of  intlnenza  from  hyiieridrosis,  whii-h  nearly* 
drove  him  frantic.  A\'hen  the  man  stood  naked  in  a  cool  room,  the  per- 
spiration would  literally  jumr  in  streams  from  his  skin.  It  is  inter- 
esting to  note  tfiat  in  this  case  atro]>iue  had  no  eU'ect  whatever,  while 
the  atta4'ks  suddenly  di.safipeared  after  sali]>yriu  was  administeivd. 
As  rare  forms  we  may  mention,  peniphigus  simplex  and  hiemorrhagi- 
cus,  purpura  ha^morrhagica,  and  impetigo  folliculitis  Hnj»purativa. 

The  oreurrence  of  skin  erupti<ms  in  influenza  has  given  rise  to  the 
bt*hef  tiiat  this  disease  is  somehow  related  to  ilengue,  and  that  we  are 
dealing  with  either  tiie  same  or  at  least  a  rehited  affection.  On  the 
other  Imnd  wo  may  montiou  that  dengue,  in  its  epidemic  form,  pro- 
gresses nnicli  nnuti  gradually  than  does  iufluen/a,  also  that  in  dengue 
tile  articular  affections  present  the  most  prominent  symptoms.  Al- 
though the  skin  eniptions  of  ^lengiie  may  be  absent  in  whole  epi- 
demic's, the  exanthem  nevertheless  occurs  much  more  frwpiently  iu 
dengue  than  in  influenza.  Bi^th  diseases  present  a  similarity  in  that 
tlie  i*xaiitheni  is  of  such  a  polymorjdious  character.  Tlie  exanthem 
of  dengue  shows  certain  jieculiarities;    we  meet  here,  for  ex;unple, 
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with  Kith  initial  and  terminal  varietii?«,  eithor  of  which  appears  only 
in  very  isolated  cases  daring  iuflueuza;  to^ethi*r  witli  this  wu  fimi, 
after  denj^ue  has  nin  its  conrse,  that  in  mopit  casefl  an  extensive  des- 
qnjunation  occnis,  dnrin^  whicb,  not  infrofiuently,  ^rcat  adherent 
pieces  of  epidermis  are  tiirowu  off. 

Gefiitoiiriuart/  Systt^m. 

As  a  rule,  affections  of  tlie  kidneys  are  not  of  frequent  occurrence 
in  influenza,  at  any  rate  by  no  means  so  fretiuent  us  in  scarlet  fevor, 
diphtheria,  pneumonia,  and  other  iufe*lioua  [)r()ceHSHH.  AihumiiturUi 
has  frequently  been  obsen'ed ;  it  may  lw>  referred  to  the  fever,  but 
manj  regard  it  as  a  symiitom  of  special  freijuency  in  inriuonza. 
Senator  met  with  it  in  18  cases  Cfut  of  5*2,  Urnudes  iu  2-1  cjiHen  out  of 
27,  and  Teissier  in  one  half  of  a.11  Ins  caseH.  As  a  rule  the  all)iimin- 
uria  is  only  temporary.  Leichtenstem  is  iutdined  to  attrilmte  the 
Ijjeat  difference  in  tho  reports  tm  tlie  freijUftiry  of  albuminuria  to  tlie 
different  manner  t>f  testing  for  allnimiii.  A  true  ut^[iliritiH  seeins  to 
occur  but  rarely  iu  influen;?a;  Leyden,  Mosler,  Stnniii)ell,  Pribram, 
each  rejK>rt  a  case;  the  Ciermau  army  ropnrt  contains  only  10  cases 
of  severe  inflammation  of  kiduey  out  <>f  a  t<jt*d  of  ij5,tir>8.  Leicliteu- 
stem  found  only  2  cases  of  acute  hemorrhagic  nephritis  in  439  pa- 
tients. Anatomically  a  simple  pareuehymatnus  de^'<*neriitii(U  or  glo- 
merulonephritis  has  been  found  (Wallis,  WeicLHelluiuui,  Jiibbert); 
the  necrotic  processes  which  have  been  descriU'd  by  Beiieke  jiud 
Kuskow  are  in  all  prol>abilty  to  )>&  referred  Ui  mixed  infection. 

One  of  the  first  cases  of  nephritis  duo  to  influenza  avjis  recorded 
by  Leyden,  whodemonstrat^'d  the  lesious  of  au  ;a'ut«  ui'fihntis  in  mi- 
croscopicAl  sections  of  the  kidney  of  a  wniuiiu  who  hud  died  during  an 
attack  of  influenza.  The  patient  was  awMiiiHtress,  25  yt';us<*f  a^^e,  who, 
being  i»reviously  in  peHect  health,  was  taknii  ill  early  in  Pcii'iiilierwith 
influenza.  She  cnmplaiued  of  vitJeiit  luNuliiche,  U)  whieli  was  mhleil 
slight  difficulty  of  hearing,  and  sinf<^  thru  she  had  never  been  j^er- 
feetly  well.  She  became  wpak  ami  iiiirterahlc,  h»st  Imt  apjirtite,  and 
was  seized  early  in  January  with  vioh^nt  vomiHuj^',  lasting  ei^ht  days. 
About  this  time  the  patient  observed  that  her  urine  was  becoming 
scanty  and  turbid;  at  the  same  time  u'dema  niadn  its  appearance. 
On  Fel)ruary  Hth  she  died.  Mo  special  local  phenonitnu  were  pres- 
ent, neither  was  otitis  severe;  moderate  doafufss  exist^-d,  \n\i  there 
wjLs  no  fever.  The  most  itJipoHaiit  sym|>ti)m  was  a  great  ibmiinitinu 
in  tlie  quantity  of  urine,  so  that  the  daily  cxcrotion  diil  nnt  excised 
JOO  c.e.  The  urine  was  l>l(iody  and  enntained  a  large  quantity  of  al- 
inin,  as  is  usually  the  case  in  acnite  infortiuus  m'phritis.      Tnwards 

ind  of  January  some  inqirovemeut  began  to  appear,  the  urine  be- 
more  abundant,  but  in  the  nu-uu  tinu*  the  strength  uf  the  patient 
been  so  far  uuderminml  that  she  succumbod.     At  the  autopsy, 

lidueys  were  found  enlarged  anti  rougested,  therefore  still  in  tlie 
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first  Hiii^e  of  Bri^^ht'H  diHrnsc;  (»n  niirrotwopicnl  oxaniinittinn  they 
alHf*  prosentoil  ihtii  frji-m  wliicli  wei  may  ilosigiiat*^.  an  tiio  ]uuHtfio(|uent 
tviiinil  furiii  <*(  D<jpljritis,  fdllowiii^;  a<*nk^  iiifet'tiuuH  diseAses,  the  type 
of  which  se-arlatinal  nepLritis  eHpeoially  represents. 

Tliia  ft»riu  aotrortla  witii  that  which,  acoonlin^  to  Klobs,  is  Jisu- 
ally  calleil  (^himpniloBftphritis  or,  Iwttfir  yet,  capsnhm<^])lintiH.  Bow- 
man's fajtsnU'rt  are.  ililat^il  ami  filled  with  mimerouH  eelln  l<t't^veen  the 
capsule  and  tlio  ^loiiieruli,  and  wLirli  t'omjfress  tlu^  hiiU-r  luoro  <_«• 
leas.  This  exphiiiia  tho  diminished  swiretiou  of  imne.  Leydon  ob- 
sen'ed  throe  cases  <if  ne]>hritiH  duriuK  this  epidemic,  two  of  which 
weio  comjdicated  with  ]tueumouia,  and  were  both  fatal.  The  case 
deserilie*!  above  was  interesting  from  the  fjwt  that  there  waB  no  pneu- 
monia nor  was  any  localization  of  tho  infection  to  be  discovered  in 
the  dead  body,  but  tho  nephritin  folltnvfd  immediately  after  the 
otlierwisn  anatoniieally  unmarked  intJuenza. 

From  tho  reports  on  the  intlnenza  in  Bavaria,  we  learn  that  tlie 
kidnnys  not  rarely  became  affected  in  intJuenzji.  Tlio  ap[>earanee  of 
ftlbuminuriji  was  iict:om[>aiiied  in  a  numlxir  nf  cases  of  iuilneuza  with 
very  lii^,di  fever.  A  nnnil)er  of  olmervei-s  in  that  country  mention  tho 
oceurreneo  <if  acute  iiepliritiw^  freipiently  of  a  liemorrhayic  variety. 
lu  several  cases  recovery  t4jok  plm^e  within  eight  or  nine  days.  One 
case  was  obr*i^rved  in  winch  nepliriiis  accompanied  by  heniori'liagic 
symptoms  made  its  api^^aranco  on  tho  fifth  day  of  the  iliHOiiHO.  In 
Wiirt<^mi«»rg  cases  of  nephritis,  as  well  as  of  other  iiriuary  disturlv 
ances,  sucli  as  cystitis  and  hemorrliai^ns  from  tlie  bhidder,  were  ob- 
served occuHionally  only ;  .sucii  was  also  tho  cuso  in  Bodon. 

HtntinfHfia  renulis  was  ol)sorveil  l)y  Krauuljals  several  times.  In 
one  casea  fifteen-yoar-itld  lad  was  affected  by  itei^htdays  after  a  short 
attack  of  iulliiru/.a;  it  disappeared  after  rest  in  lx)d  for  four  weeks, 
but  reappeannl  at  the  end  t)f  six  weeks,  and  then  cimtinned  another 
six  weeks. 

A  niiLidHU"  of  cases  of  ghfty}sm-in  and  (Uaheies  melUtioi  havo  been 
reporb  d.  In  some  cases  there  wjis  uierely  a  temporary  npi>earauco 
of  Ru^'ar  in  tlie  urine,  in  others  dialtotes  of  hm^er  duration.  An  nn- 
favnrablc  inHiieneo  of  the  iuHuenz-a  ou  an  existing  diabetes  has  l>oen 

t  pointed  out  by  Krddor,  Drashe,  and  Fert'sol. 

f        Amrmji  the  affections  <tf  the  hlrnhh-r  have  been  descrilMHl  certain 

'  nervous  disturbanceH  winch  present4>l  themselves  under  the  forms  of 
paresis  of  tlie  bhiddcr  and  retention  of  urine,  spasms,  and  painful 
sotisations  in  tho  bladdtT.  True  cystitis  and  hemorrhaj^e  (tf  the 
bladil^jf  havo  only  rarely  lM?en  ol»served. 

The  action  f>f  inllnenzii.  nn  the  fft  ni/ttf  onjmn^  may  in  part  Imve 

*lt*tiady  liei'U  sliowu  by  the  cases  of  hemorrhage  frcuu  the  uterus  and 
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tlu*  cluiiiK^^H  fMvnrriuj^  in  in«MiMtruation.  rofcnrid  U'>  riln>v(\  Ah  Uy  its 
iiiliueufc  on  prp^tuint  wonieu,  wo  alroudy  know  fmni  former  epidpuiios 
that  alH>rtiou  Ih  fre({ueutl.v  cituHt^d  \>y  it.  Aiimu  gives  tlie  histories 
of  fonrteen  prnj^njint  wmnon  wlio  ftOl  ill  witli  proninnu'fHl  Byinj>toiriH 
of  iuflunn/ji.  In  six  nlHiHiou  mx-niToil,  iiin\  pju'Ii  of  tli«  romaiuiug 
eight  gave  birlli  jtrematuroly  to  a  liviug  cliiltl  a  few  woeks  before 
term,  th«  lulx^r  painH  coming'  on  at  tlui  wrv  Iw^innint;  of  fobrilfl  Hyni|i- 
toms.  The  occurrnnce  of  aliortiou  is  also  nientioiiiMl  by  Mnlh-r  autl 
Trtwsftt,  by  Hertzsch  and  Huber.  The  fart  that  a  Kt^ueral  deiTejuk? 
of  tlit«  birth-rnlH  was  obHonf^d  in  1800  wan  looked  iqjon  as  a  resnlt  of 
the  iuHueuza  epiJfmio.  Bioruor,  Lvov,  ami  Gottwchjilk  refer  tiio 
occurrence  of  abortion  to  the  nT**trorr1in)^ia  whirh  is  also  observed 
in  the  non-pre^»ant.  TiottrSohalk  asHnnirs  tliiit  an  m-uto  iH'inon-haKif 
indamroatiou  of  the  drcidiiu  is  orrasioned  by  tlm  inlhionza,  in  wliich 
view  he  is  upheld  by  Viney. 

Among  affe<!tiouH  of  the  male  or^^ans  of  ^onnrati(»n  w«i  may  inen- 
tiou  an  inHuinizalorcJiitis  whiiii  li;Lsln'K'n  obsprvud  anuiiilHT  of  tinjra. 
Kottmann  iiieiitioUH  u  case  which  w<*nt  on  t*»  Hnp]mratiou;  otIiHrB 
ileHcriliH  tlm  cKU'urrence  of  gangrt^ne  of  thf^  sci'otiun,  gajign'iK^  of  the 
peni.M.  and  pcrifirrhitia.  L(»ic]it('nHt<'ni  niontionn  tlial  tlio  Englinh 
epidemics  of  iulhi4'ny:a  in  17.T2  ^i.*i  auil  17:t7  liS  wero  ujarke*!  by  the 
frw|nency  with  wliii'li  orchitiHand  inll.unniationH  of  tlu^  parotid  gland 
occurred  as  c^miplicjitions,  wliirh  liMtls  ono  to  lu'litvo  that  jKissiMy 
an  epidemic  of  parotiditis  went  hand-iu-hand  with  thai  of  influenza. 

T/it;  IJum-s  and  (he  Juinfs. 

We  need  not  hero  return  to  the  appearam-o  of  nuisiMilar  atrctpliiea 
and  f>f  pain  in  the  nniHtlcs,  on  account  <ti  what  has  alroady  Ih^bu  said 
in  discussing  atrortious  of  the  ncrvi's  and  of  tin*  nuisfles,  TIichc  are 
occompftuiod  by  coutracturos  an<l  liy  myositis,  as  woll  as  by  ninUiplQ 
muscular  alwcesses,  canst^d  by  mixed  infectitm.  and  by  heiiioirhagt' 
into  the  niuscnlar  tiKsni>.  Tho  intiiular  and  bony  Hysteni  may  l>e 
affected  ti>  a  marked  di-gn^t*  in  iiiilufn/jt.  This  ban  Immmi  mi»re  fully 
describwl  in  a  nu)nogrHpU  by  Wit/.ol.  wlm  h)okH  ui)fni  these  aflfettions 
as  anakfgoufl  to  the  niticuljtr  disi-ano  wliirh  niaki-s  its  appi-arant'O 
among  horrt<»s  in  epitltMiiicH  of  <'pi/oMtio.  dis^'aHe.  Si-vern  fmnis  of 
dis4>aHe  of  this  kind  iiave  bi^on  fdwi^rvrd  i^ven  after  the  HubsidtMUM^  of 
the  influenza  epidrinir. 

lUieumatism  of  i\u->  Joints  and  bones  has  been  frei]U(M)t]y  met 
with,  together  with  sfnsatioriK  of  tearing  and  pulling  in  the  linilis  and 
along  the  sjiinat  rolntiin.  T^fnltiplc  arthralgia  alsd  is  not  a  very  rare 
cumplicutiuu  of  inlluen/a;   it   iiHUall.\  attJieks   the  larger  j«iints.      Wo 
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are  nnable  to  tell  liow  f|■e^|nently  tnie  effusion  occnrs  into  tlip  ai-Hpo- 
latioiis  incousetineiK'e  of  an  irritjition  of  svnnviiil  inemliniues.  "Witzel 
reporta  chhoh  iu  which  the  articuLir  iuflanijuatiou  caused  particularly 
severe  eyiuptonis,  or  ended  iu  chronic  tlropsy.  He  also  descTil:)e8 
more  minutely  the  rlieumatoid  aflfectinn  of  the  bouea  in  iniluonza, 
wl]U']i  reniiuds  one  strongly  of  the  similar  affection  occuiriuK  in 
tyjflioid  fever  and  in  gonorrhoea.  He  mentions  one  case  f>ccnrring 
in  a  child  in  whiirh  this  affection  of  the  liones  ap]>eared  where,  dur- 
ing the  attat;k  of  influenza,  the  bone  had  been  contused;  iu  others  a 
slight  enhir^enient  of  the  tibia  due  to  an  old  injury  was  present  be- 
fore the  grippal  affection  settled  there.  In  another  case  there  was  a 
periostitis  of  the  lower  half  of  the  right  thigh;  the  binie  seemed  as 
though  surrounded  hy  a  tough,  firm  infiltratnm  which  was  very  sen- 
sitive to  pressure.  The  treatment,  which  was  folhnved  by  recovery, 
consisted  cliiefly  in  fixation.  The  same  author  mentions  a  case  of 
supi»viratiou  of  tlie  knee-joint,  the  origin  of  which  could  be  referred 
to  an  attju'k  oi  influenza.  Kroenlein  and  Walker  also  obsen'ed  cjises 
of  acute  purulent  inflainmatif^ui  of  tlie  knee-joint,  Moeser  met  with 
two  cases  of  periostitis  of  the  upper  jaw,  Roese  with  one  case  nf  peri- 
ostitis ]>urnh-nta  of  the  tibia  iu  a  }oung  and  strong  adult.  Leich- 
teasteru  mentions  a  peculiar,  very  painful  inflammation  and  thicken- 
ing of  the  jilautar  fascia.  I  myself  have  repeatedly  seen  very  i>ainful 
uffi'ctioiis  of  tiio  fuHL-ia  t^f  the  pectoral  lausoles  and  those  of  the  thigh, 
aft^^T  influenza,  which  were  looked  ujjon  as  rheumatic  affectioim,  and 
in  whicli  in  many  cases  there  d**vi^loi>pd  in  thfl  painful  region  a  great 
nuiiilier  of  sninU  nodules  re^JU'hing  the  size  of  a  i)ea.  Tlie>ie  affections 
were  (piit*^  intraotjiiile,  but  the  most  fnvoraWe  results  were  obtained 
by  salii-ylif-acid  preparations.  I  am  convinced,  therefore,  that  we 
were  htn-e  dealing  with  inflammatory  ju-ocesses  of  the  fiisciio.  There 
are  undoubtedly  many  cases  of  mixed  infection  in  influenza  which 
induc4^  iiiflaniijiatory  changes  iu  several  joint'i  at  the  same  time.  In 
Lmv  far  tlii>  influenza  is  responsible  for  tliis  we  cannot  say,  but  we 
may  mention  in  this  connection  tlnit  we  are  in  ijo&seasiou  of  some 
ohservatioriM  showing  a  marked  aggravaticm  of  surgical  disejises  dur- 
ing influenza.  Verneuil  hius  arrived  at  the  conclneiou  tlmt  gri[>iie  in 
its  character  as  an  infectious  disoixso  exerts  a  deleterious  influence 
on  injuries  and  surgical  operations  during  the  attack  as  well  as  dur- 
ing convalescence,  and  this  is  shown  by  a  tendency  to  suppuration. 
Ho  that  we  nn^et  with  suppuration  iu  conditions  iu  which,  thanks  to 
antisep.sis,  it  is  usually  absent.  Surgical  diHeases  arwidso  aggravated 
by  the  occurrence  of  phlebitis,  arteritis,  lyniiihaugitis,  etc.  As  a 
whl>k^  the  pyjemia  of  influenza  seems  to  Yorneuil  to  run  a  milder 
courne  clinically  as  well  ;is  anat<»mically  than  pyiemia  does  ordinarily. 
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Surgical  measures  are  indicatotl  in  the  fluppiirative  Inralizations  of 
grii>]ie,  but  o{>eratioua  sLuuld  Im  uuJertiiken  iu  i)atieutf*  who  Iiave 
snfferecl  from  iullueuza  only  if  they  are  in  a  perfectly  normal  condi- 
tion, and  internal  antisei)tio  mediratitm  Hliould  always  l)o  employed 
as  a  preparat<jry  measure.  Walker  meutionH  the  occurrence  of  grave 
suppurative  prot^eHHes  iu  the  bones  and  cases  of  i>oriuepliritis  and 
pyelonephritis  following,;  intiuenza. 

T/te  Eyes. 

Remarkable  as  is  the  varii^ty  of  symiitoms  caused  by  grip]>al 
looalizjUions  in  the  different  organs,  tlie  manifold  phenomena  which 
are  referable  to  the  affections  of  the  eyes  in  thecourKe  of  an  influenza 
are  yet  more  astonishing.  These  affections  run  from  the  slightest 
form  of  conjunctivitis  in  the  very  gravest  of  eye  diseases,  and  hardly 
a  tissue  of  the  eyeball  and  its  adnnxa  is  exempt.  Tho  n-rctit  epi- 
demics especiidly  have  taught  uh  tliat,  iMside  the  grv^tt  variation  in 
gravity,  a  variation  in  the  frp<inGncy  of  eye  diseartes  occurs  at  differ- 
ent places.  In  many  loculilies  the  eye  affections  were  reganled  as 
exceptional,  in  others  as  chjiracteriHtic  of  inthienza.  A  very  iuttTest- 
ing  dissertation  on  the  eye  affections  has  been  writt-f^n  by  Hillujjuins, 
under  Saemisch  of  Bonn,  whit-h  snmuiaiizi's  vr-ry  clearly  the  eye 
complications  of  iullueuz;!.  and  cliissiiicH  thrui  as  fnlluws:  (1)  Iniliini- 
matory  Hympt4>ms;  (2)  symptoms  referable  ttt  tin'  nervous  system; 
and  (3)  symptoms  relating  to  the  circulatory  iippnratus.  Among  the 
tuftummoJunf  (tff'cciloits  those  luvoSving  tho  i^ilpfbi-fLl  cunjunctiva, 
cornea,  uveal  tract,  retina,  and  Tenon's  capsule  are  the  m<ist  fre- 
quent. The  most  common  form  of  jtaliteiwjd  atltH'tion  is  an  ccdema 
of  the  lids  and  the  formation  df  ubsct'ss.  <J^dcnja  nf  tin*  lids 
(Ijandolt)  may  occur  with  or  without  coiijiuictivitis.  Thn  tirst  oc- 
curs nn»re  fre<|uently  in  the  period  of  convalescence,  wln-u  the  lids 
may  very  suddenly,  ftJr  exaiii|ilo  during  tLe  night,  become  greatly 
Bwollen,  and  the  skin  present  a  rrtse  tint,  tpiite  different  from  tiie  red- 
ness caused  by  erysifielas.  The  uffertlon  is  benign  and  runs  a  rji]»itl 
course.  Abscesses  of  the  lids  n[tp**ar  more  fre<iuently  among  the 
set^ueliB  and  with  its  occurrence  ihei  tinii[)('i'ature  mtiy  again  rise,  tlie 
lids  become  twlematous,  take  on  an  erysi|ielatrms  hue,  ami  ]iUh  fmnis 
in  them.  On  incision  fi'tid  pus  is  evacnatcil;  this  anVction  is  idso 
lienigu,  and  lieals  within  fourteen  days  if  well  ineised  and  drained. 
The  most  freipiently  occurring  affection  is  eonjuuctivitis,  which 
makes  its  ai>peaninco  in  most  cases  as  a  simple  catarrh,  differing 
from  it,  according  to  Ebei-sbnsch,  oidy  in  that  it  devehtjts  mrn*e 
9j>eedily,  and  also  rwodos  more  rajildly  ;  it  is  accompanied  by  phoh>- 
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pLnhii^  lacrj Illation,  soruotiiuPH  by  a  luucopumlent  fliHclmrge;  ooca- 
hiouHlly  a  true  episcleritis  is  niUlod.  GradeniKO  |H)iutH  out  tliut  this 
ufffHttioii  Duty  i\\hu  (ict'Ul*  without  a  uasu]  catarrh,  ami  furthermore, 
that  tho  coujuurtival  chauj^eH,  which  orcur  nearly  always  ibiriujjt  tho 
hUh;^  uf  fover,  also  not  iiifrei|UODtly  make  their  appoaraue^  aa  a  sei|iu^l 
or  a  otimplication,  and  iiually  thjit  tlit^y  a<X'<)m|»aiiy  thi;  often  grave 
affec'tioua  of  the  conioa  ami  the  coujiuictiva.  From  New  York  ftli»o 
we  heiir  of  the  occurrence  of  episcleritirt  in  intiueuwi.  WicherViewioz 
re|»ortH  casen  of  coujuuctivitia  which  were  w*i)e<ually  romarkahle  for 
their  iutnu'tahility,  and  jVJtiiaus  <lescriiH»H  Bymptoms  which  ocourretl 
so  freipieutly  that  he  at  firnt  tliought  of  the  gouorrhceic  form,  in  which 
smalt  homorrliagos  arc  ako  met  with  in  tho  sul^conjuuctiral  ajid 
episcleral  tiHsue,  Pfliiger,  on  the  other  hami,  obwerved  hyiienemia  of 
the  c^mjunctiva  in  inHniMiza,  whih*  true  intlammationH  of  this  n»em- 
hrane  were  much  more  infre^iuent.  In  two  cnsos  the  iuiLvmruation 
t4N)k  on  a  fibrinous  charactcir;  occasionally  italsomiule  its  apfMvir- 
ance  in  the  fr»rm  of  cat^irrhtd  HwelliuKS  and  uxlema  of  Uie  lids,  and 
o(t/Asmatous  iutlammatious  likewise  oocnrre^l. 

The  ttuir  ductH  also  bet-omo  afifectod,  and  iu  a  few  cases  a  unilater- 
al, pnndeiit  dju'rvoc.VHtitiH  has  Iw^en  deHcrilMMl,  l»eing  distinKuiHhaltlH 
from  tho  like  idiojmthic  affection  only  by  tho  unusually  goo<l  results 
of  daily  irrigations.  The  direct  exteusinn  of  the  prooeBS  from  the 
uoMec4iDnot  be  d<mbt*Ml  here.  Acconling  to  thostatiBticeof  Racniisch 
we  meet  witl)  two  |HH'uliarly  rare  forms  of  keratitis:  namely,  keratitis 
punctata  sn]»erticijdis  ami  keratitis  dendritic-a  esulcerans,  for  tho 
latter  of  which  herpes  ci>nica»  fcbrilis  is  considei-ed  by  him  as  a 
prodromal  shi^;**.  Keratitis  punctata  preferably  attacka  youthful  in- 
dividnals,  and  usually  involves  l>oth  eyee.  It  is  generally  accom- 
panitil  by  ji  cntiirrh  of  the  respiratory  organs,  and  is  nsheretl  in  by  a 
violent  catarrhal  conjunctivitis  with  marked  ciliary  injection.  As 
far  an  the  etinlngy*  seat,  and  aequence  of  the  corneal  infiltration  are 
00DC«med,  it  is  said  to  resemV^le  lieriies  comen)  fcbrilis.  which  occurs 
aBpecially  iu  febrile  diseases  of  the  n>Hpiratory  organs  togetlier  with 
heriies  naarilabialis.  Keratitis  dendritica  exulcerana  has  been  more 
minutely  descril^eil  In  some  other  authors,  esi^oeially  by  EversbuHch. 
The  latter  looks  Ufton  it  as  a  hori>e8  comero  cacbocticuB,  na  tliis  form 
ia  also  met  with  in  afebrile  conditions,  es(MviaUy  when  there  is  lower- 
ing of  the  genend  nutrition,  as  in  8cn»fnla  or  tuberculosis,  and  alao 
in  the  protractoil  conruleficence  of  iutluenziv. 

The  alisence  of  pain  and  of  symptoms  of  irritation,  as  well  as  the 
dirainisheil  sensitiveness  of  the  comoa,  is  interesting  in  these  c/ises. 
Adler,  of  Vienna,  has  ol)»erve<l  unilateral  punctate  infiltrations  of  the 
ooniea  aocomitauied  by  hy]>opyon,  also  keratitis  dendritica,  after 
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serere  attacks  of  influenza,  also  a  keratitis  pareuc'bvnmt^^mji  nud 
finally  perforation  of  an  old  ulcer  of  tlio  (.'oruoa  hh  a  n^Huli  df  vitileut 
smeexing  due  to  iutiueuza.  Munt  autLorH  Bee  in  kt^ratitiH  dpudritica 
ft  developmental  stage  of  the  form  <»f  lierfieB  al«:>ve  mentioned,  eniiRod 
by  a  necroeis  of  the  covering  of  the  herpes  voniclo  with  hiHrtufHpi- 
thelimn.  Healing  in  here  often  ileluyed,  liiinar  opacntioH,  eto.,  l>eing 
formed.  Among  other  affection«  of  the  cornea  PHiiger  oliHorvod  a 
eaae  of  eczema  racemosum ;  and  Dento  ntnit^H  that  the  rorueal  hEoc- 
tions  olieervftd  by  hiiu  fro<jut!utljk'  tt>()k  cm  a  niali^^'iiuut  character, 
rapidly  leading  to  suppuration  and  disinte^rutiim. 

One  other  exceedinKly  rare  affection  han  heeu  at  times  obsHr\'e(l 
in  inilnenKa,  namely,  a  i>riniary  t^Mionitis.  Iiidjiinnuitinn  i>i  TciimrH 
cflp«ale  La  perhajis  a  cause  <A  the  fn^^iu-utly  ot^nrrin^  jmin  in  the 
eyea  on  movement;  it  luuMt  not  Ixi  uuNtjikeu  fur  aocoiidarv  ti'mniitis, 
in  which  the  inflammation  ]frtx-ef'dH  hfnn  tho  ^'lulx* ;  in  tlin  l;iit<*r  cuHe 
the  exudation  is  often  nf  a  plaHtic  iiiLtiirn  and  h-uda  to  ji(Un_'Hi(ius  l>o- 
tween  the  globe  and  wall  of  the  ca-jwulo.  Tononitifl  occurring  in  in- 
fluenza may  l>e  purulent^  and  has  can.stHl  bliiidncwH  in  ("uh  cjimi  in  con- 
sequence of  the  escajte  of  pun  fniin  tho  capHule  into  tho  f^lnbe;  in  otin^r 
eamtm  ft  serous  and  fibriuoUH  iutiumiuatiou,  a<vo]n[iauied  liy  a-dema  of 
the  lid,  protrusion  of  the  eyebiU  anteriorly,  htss  of  niiptilltv,  and 
cedema  of  the  conjunctiva,  wa-n  pn'Hcut.  In  tlit'Hii  riis(\s  the  Hvnip- 
tomH  receded  after  a  few  days.  An  regards  tlio  diftVrontial  diag- 
noHin  l)Htween  inflammution  t>f  T*miou*s  capsnlo  and  that  of  the 
orbital  cellular  tinHue,  prnphiiHis  niUHt  he  laid  on  th^  normal  ophtLal- 
moecopic  flndingn  in  those  caseH  in  which  a  mipiuirativo  tenonitis  is 
absent. 

(Jrulor  Netiroaea.—Hi^rPi  the  ol>servatif>n«  are  *putt'  mm  niinifmnrt  as 
those  on  the  nervous  ilisturbances  of  other  organs.  In  tlie  Hrst  place 
we  meet  with  the  painful  HonHiitioiiH  whifli  forivHpoinl  to  ncnivilgia  or, 
where  the  pain  in  ctmtinuouH,  nioiv  lo  a  mairitiH.  WLtMi  the  t'Vfs  are 
at  rest,  and  at  night,  the  pains  are  relieved,  but  itu-y  arn  iucrensed  by 
preABore  or  when  the  ocular  nuiHch'S  art'  in  nit '(ion,  p:tiiifiilnrl,H  in  near 
work.  Saeniisch  considci"^  tlicHn  nrnnilKii-  p.iiiis  unnKjgitUH  totli**  m(h 
called  symptomatic  neuralgias  tbjitu*-  im-r't  with  in  niiiluria,  Hmallpos, 
and  typhoid  fevf*r.  EverslniHcli  assunirs  an  ;inVrtiiin  of  tin-  niUHcles 
themselves,  reHembling  tho  niyoHitis  in  trii  lanoHlH.  (Inulcnigit  at- 
tempta  n  more  dotiuite  ex]flauation  bv  implicating  the  symitatlietic 
and  the  iucreiwe  of  iulraitculjir  ju-i^sHuro.  Aniilr  fnan  the  impediment 
IpmuBcidar  activity,  wliich  in  induced  by  the  ]iaiii,  there  may  be  iu- 
moe  also  with  the  motor  funetinnH,  in  which,  without  the  symp- 
as  of  any  nerve  aff'octiou,  the  inner  or  imtcr  muHcular  tissue  rtf  the 
is  involved.     We  are  here  dealing  with  a  disturhauce  of  accom- 
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luoiliition,  partly  in  the  form  of  au  accommodation  aHtlienopia,  but 
also  with  ]^a^etic  symptoms.  We  will  here  mention  the  ob8ei*vatiou8 
of  Athotf,  who  obwerveil  au  extreme  bilateral  paresis  of  accommtnla- 
tiou  in  &  cane  combined  with  ()[ththiilmf>pleKia  externa  and  paresia 
of  the  muscles  of  deglutition.  Opf)nnlieim  attributed  these  symp- 
toms to  a  j)(>lioencephalitia  superior  and  inferior,  also  to  a  nuclear 
paralysis  of  tlie  trochlear  muscle  and  of  the  sphincter  muscle  of  tlie 
pupil.  However,  we  camiot  iiltogether  deny  the  iiossibility  of  a 
I>eripheral  source,  in  which  cane  the  affection  would  present  a  greater 
similarity  with  those  oViserved  after  diphtheria.  In  Athoff's  other 
cases,  there  was  a  paresis  of  accommodation  of  varying;  intensity. 
Those  latter  cases,  according  to  Athoff,  resemble  more  closely  tlie  pi^'- 
ture  of  esophthaliuople^^ifl  externa,  as  it  h;i,s  l*een  observed  on  a  s,>  phi- 
litic,  tjibetic,  or  paralytic  basis,  or  perhaps  also  after  the  ingesHou  of 
8IH)ilyd  food.  Fleischer  and  KoeuiKstein  have  dcscrilted  other  forms 
of  ]taralysis,  as  those  of  tlie  rectus  externtis  nud  trochlearia,  which 
show  a  still  greater  similarity  tr>  postdiphtheritic  paralyses. 

The  irfiitfi  j»resents  a  corn]>aratively  small  number  of  .lifectiona 
which  can  be  referred  to  influenza.  Saeniisch  has  observeil  a  few 
cases  in  which  atrophy  was  present,  but  iu"  which  the  characteristics 
of  its  neuritic  orif^in  wei-e  absent.  Ho  assiimed  the  ]>resence  iu  this 
ctjnnection,  on  account  of  the  extreme  perijjheral  concentric  contrac- 
tion of  the  field  of  vision,  of  a  retrobulbar  jirocess,  mainly  a  lesion  of 
tlu'  poriifhcral  ]jnrti(inrt  of  the  optic  nerve,  Imt  left  it  open  for  discus- 
sion whetlicr  this  lesion  consists  iu  a  perineuritis  or  jjcrhaits  in  a 
LemorrhjiKB  into  the  interva^cinal  spaces  of  the  optic  nerve  accom- 
jumi^d  by  coinjiression  t»f  th(^  latter.  The  symptoms  de8cril>ed  here 
and  there  in  Utcraturo  refer  either  to  retinal  affections  with  a  pathti- 
logico-auatomical  basis,  or  to  functional  disturbances.  To  the  former 
class  Ehrlich  refers  the  retinitis  with  exudation  descril)ed  by  Dente, 
Kfimpsodie's  case  of  detachment  of  the  retina  with  hemorrhage  of  the 
retina,  aiid  a  case  olwerved  in  the  clinic  for  disejises  of  the  eyes  at 
Bonn  iif  cnibolisni  of  the  arteria  centralis  retinje,  not,  however,  involv- 
ing the  mrtcular  brjiudi.  Perha|)s  the  cane  tif  Gntmann,  presenting 
hypprfpsthesia  of  the  retina  and  marked  hy]>enemia  of  the  optic  nerve, 
aud  the  cixse  of  Alt  of  jiartial  loss  of  sight  accompanied  by  ischicmia 
of  the  retina,  also  Ix^lnng  here. 

The  functional  affections  are  confined  to  cases  of  amblyopia,  in 
hich  an  ophthalnioweopic  exainiufttion  did  not  reveal  auy  anatomical 

ise,  and  to  one  observatiou  of  Sedan,  who  reimrted  a  sudden  total 

.8  of  sight  following  an  fittack  of  influenwi  in  a  seven-year-old  child. 

tier  hventy-four  hours  sight  again  returaed  and  reached  its  former 

uteness. 
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The  optic  nerve  itself  may  become  affected  under  the  form  of  fi 
tetTobnlbar  optic  neuritis,  of  an  atrophy  of  the  optic  nerve,  or  of  a  pa- 
pillitis. AtropLji  of  the  o|)tic  ue^rve  following  inHuenza  ha.s  been  ile- 
acribed  by  Bergmeister.  Examiuatiou  with  the  o]fl)thaluioscoi»e,  after 
flight  had  markeilly  diminished,  deinoristrnted  au  atrophy  of  tlie  optic 
nerve  accompanied  by  a  dead-white  apiiearance  of  the  papilla,  and 
oontraction  of  the  blood-veascla  with  olouiliucHS  and  thickening  of 
their  wall». 

Brauu  descril)e«  affections  of  the  t)ptic  nerve  occurring  in  the 
course  of  neuritis  multiplex.  Vignen  ol)ser\'pd  a  marked  paipillitis  in 
m  woman  who  suddenly  became  tfitally  blind  ou  thi^  eighth  dii>  of  an 
attack  of  intiuenza.  Among  other  peculiar  disturbanceH  there  are 
some  mentioned  which  are  ]»robal>ly  of  central  firigiii.  In  one  case 
distinctly  yellow  vision  was  present,  iu  other  cases  sparks  and  Htrcaks 
of  fire  were  seen.  Evei-abuseh  iu  his  dissertation  t^inpliaHiz<'s  i\w  ]m\\ 
locateil  deep  within  the  eye;  Parnet  mentions  cjisms  of  i^xoj^lithaliuic 
migraine;  Holz  oliserved  a  |H?cnliar  affection,  which  he  looked  upnii 
as  a  paralysis  of  the  right  sympathetic. 

Of  the  symjjtonm  referable  to  the  cimifaton/  sysffiu^  various  cases 
of  ecchymoses  of  the  coujnnetiva  are  to  be  mentioueil,  wliii-Ii  siiouid, 
however,  ix?rhaps  l^e  looked  Ujiou  as  fre(pleIJtl.^  a  result  of  the  cough. 
Eversbusch  demonstrated  the  prosence  of  nunnTous  small  points  and 
a  dust-like  cloudiness  of  the  lens  iu  a  case  during  couvalcscenco,  the 
seat  of  which  fK)inteil  bui  change  iu  tliH  i_'iHarv  liody,  and  Lm  assumed 
tliia  to  be  du«  to  a  hemorrhage  iu  tins  ]Kiifinn,  jis  no  iiithtniiiiatory 
exudative  affection  could  lie  disfovcrfd.  Tlio  case  of  eiiilmlism  of 
the  arteria  ceutndis  retiuie  rei)orted  from  the  cliuic  for  eye  diHea-scs  at 
Bonn  finds  its  phtce  here  ion. 

In  no  case  have  we  been  fortunate  eu'iugh  to  pr(*ve  satisfactorily 
the  connection  of  the  eye  diseases  with  inHuenza  hy  finding  the 
bacilli  of  influenza.  The  «)ccurrfnce  «>f  the  yraver  diseases  of  the  eye 
during  inffuenza  is  in  any  case  infrefiueut. 

Affech'ouH  of  the  lutr. 

The  extension  of  iutlammatory  ]trocesses  from  tln^  pharynx  and 

the  nose  to  the  organ  of  hearing  may  occur  so  readily  that  the  fre- 

ley  of  complicating  ear  affectioun  is  thus  e;isily  explained.     The 

itiou  of   the  profession   iu  Germauy  h:is  been  (^Mperially  drawn 

inflammatory  affe<:tions  of  the  ear  by  the  bacteriologirul  work 

ssel.     In  inrtuenza,  affections  of  the  organ  of  hearing  have  uii- 

Metlly  l)een  frctjuontly  overlooked,  ami  it  is  to  be  assumeil  that 

IT  cases  of  cerebral  irritation  uud  pain  iu  the  head  of  various 

u8  have  their  origin  in  intlamraation  of  the  ear.     On  the  other 
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Imud,  lilt!  oarafl'octiou  Liw  froquoutly  inatlo  it«  apjiwirjiuco  duriu^^  tbo 
jferiod  of  c<mvalos<?t>iK'«,  \dieii  tlie  pjitituit  had  nlmatly  imHHeil  from 
under  the  caro  of  i\i(\  pLysiciau.  Aural  speciaHrttfl  jigree  tlijit  oar 
affections  uro  uuuHually  fre<[UOut  during;  hji  epidemic  of  iufluouza. 
Tims,  Grub^r  oljnervnd  diiriu^  the  luouths  of  November  aud  Dwom- 
ber,  1887,  and  .Tauu!ir\',  ISMs^  eighty -four  oases  of  acute  inflamma- 
tion of  tho  middlts  i^jir,  but  from  November,  1889,  to  Jujuiury,  IH^K), 
aix  hundred  and  tweiity-fivo  ca^es.  Politzer  also  saw  four  times  as 
niauy  ciuses  uf  middle-ear  iuflaiiimatitrndnriut^  the  [HTidd  nf  influenza 
as  iu  the  same  months  of  previuUH  years.  The  statisties  in  larger 
reports  show  that  ear  dlRenseH  are  met  witli  in  %'aryinf*[  propcirtions, 
frnm  .05  to  ii  p(--r  cent,  of  tlie  ti  >tjd  nxunlHT  of  eases  of  iu£ueiiKa.  The 
reports  of  Oriibor  iu  Vicuna  show  that  nearly  twice  as  ruauy  eases  of 
acute  middle-ear  affectitms  were  obaorved  in  his  elinic  duriuK  the 
et>ideniio  hh  in  tliH  previous  year.  Maii\  others  also  mention  the 
increased  number  of  cases  of  this  coruplication.  Tlie  ill's!  one  in 
Germany  to  ilirect  greater  attention  to  diseases  of  the  ejir  iu  iuHu- 
euza  was  Patrzelv.  wlio  wns  followed  by  Neummiri.  Many  of  these 
cases  of  intluen/al  otitin  are  tsi  bo  louked  ujKm  us  secondary  affec- 
tions, this  opiuinu  being  based  on  bacleriolo^ical  findings,  which  we 
poHHt*ss  ill  great  innnbers,  and  wliicli  demonstrate  the  presence  of 
staphylocm'ci,  dijijueoci'i,  or  Htrejjtocoeri  in  intianimations  of  this 
kind.  Kibbert  and  Fiukler  found  the  strejitococci  to  preihuniuato  in 
Bonn  ;  l^aft^l  and  Weiehsi'lbainu  met  with  streptfK'oci'i  ami  with  diphi- 
coei'i;  Lewy  and  Fra<'iiket  fonu<l  the  di[>l«u-oL-ci  to  predominate  in  the 
pus  4if  otitis.  In  1H'.*"2  Seheihe  pre^,rnt(  d  firoof  of  the  ]>resenco  of 
Pfeiffer's  influeii/;i  b.'H'illi  in  the  pus  of  (^tJtis  media.  In  many  of 
these  cJiHPs  thmbtless  tlie  infection  is  to  be  looked  upon  as  a  metiist/i- 
sis,  wiiile  iu  otiiors  a  direct  extension  by  way  (»f  tlio  Eustacrhiau  tubes 
is  to  !)e  Jissunieil.  Tn  Die  latter  easi*  Hie  l>aebTia  either  find  their  way 
into  tln>  miilillc  e;iv  by  gradual  migmtion,  or  else  they  are  propelled 
t^)  this  location  by  violent  jtaroxysms  of  cough  or  forcible  blowing  of 
thn  Hose.  It  go<'s  without  saying  that  iiiilamniation  of  the  niidille  eJir 
may  als**  take  on  ilie  (■haraeter  i>(  a  mixeil  infection,  or  a  numl)er  of 
bacteria  which  produce  pus  may  give  rise  to  the  succoasivo  8ymi>- 
toms.  Tile  inlvt'cnrn  nee  of  inflammatory  affecti<ms  of  the  ear,  ear- 
ache, and  [Hindent  iflitis  during  the  intluHn/.a  epidemics  of  158*)  aud 
17'20  has  already  been  mentioned. 

As  regards  the  form  of  the  ear  affliction,  the  greater  number  of 
olwHH'ers  have  attempted  to  make  a  distini*ti<ni  lietween  affections  of 
the  au<litory  apparatus,  which  are  hniked  upon  fia.  a  lo«alize<l  form  of 
itiflueiiza,  and  such  as  are  ermsidered  HeipieliB  to  influenza.  True 
inliuenziU  otitis  is  said  to  Ije  characterized  by  a  peculiar  condition  ol 
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the  membrana  tymimui.  The  ajmptoina  are  thnse  ascribed  in  the 
text-books  to  the  affectiou  known  as  myringitis  htcmorrbaKica  bullosa, 
a  condition  iireviouHly  regarded  a8  occurring  only  in  typhoid  fever 
and  Tariola. 

The  morbid  condition  of  tho  tympanum  in  many  iustancea  giveH 
liae  to  the  moHt  prominent  Hympt<imH.  In  thin  form  of  niyriii^itifl  a 
•ero-«an^inolent  discharge  takes  jjlace,  und  tlie  afl'eotinn  is  ushered 
in  at  an  early  stage  of  the  iuHueuza,  noon  after  tho  beginning  of  the 
ferer  or  shortly  after  itn  cessatiou,  and  is  ;Lcc<fiii]Hiiiieil  by  violent 
symptoms  on  the  part  of  tho  ear.  All  cases  brgiii  with  yreat  inten- 
sity a8  regards  the  subjective  as  well  as  the  objective  symi)t<jmH ;  dn!- 
oess  of  the  mind,  hemlache,  and  pain  in  the  nffM>te<l  ear  nre  fn^(|ni-nt!y 
oomplaiuod  of.  Tlie  degree  of  ileaftiens  present  is  varioiiHly  tie- 
scribed.  Occasionally  we  meet  with  t<jtjd  deafness,  in  other  cases 
abnonnnl  Hudit4)ry  sensations  arw  coiiiplaint-d  of. 

Among  tho  objective  symptoms  tlm  chini^r.s  occurring  in  tho  tym- 
panum are  characteristic.  The  latter  presents  n  deejj  bluish-red  or 
Wni^black  color  throngliout  its  wholn  4'ii'ciitiifiMVMce;  it  ih  convex, 
mottled  on  its  surface,  or  of  a  peenliar  inil<'smit  gltuiiui'r.  In  other 
cBBes,  dark  bluish-black  hemnrrhiigic  vesicles  stiiud  out  on  tho  red 
membrane,  but  there  is  no  tumt^faction  of  the  papilhiry  tiilnTcle  pres- 
ent. Tlie  dise-iwe  runs  a  short  course;  in  many  cani^s  tin*  ]»Hin  lias 
already  disappearetl  by  the  end  of  twenty -four  hours.  Wicu  tho 
exudate  is  evacuated  by  paracentesis  or  sponlauccius  ptTfonitiou  of 
the  drum  mombranf*,  it  is  said  fre*|Uciitly  to  nssntiM*  i';irly  a  jmriiU'Tit 
character.  Panvcentesis  is  coudoniued  absolutfly  by  sonic.  Tho 
point  at  which  sp^mtaneoiis  perfonition  occurs  iu  thti  twniiannrn, 
namely,  tlie ant-prior  lower  qujulnint,  in  alH*>  looked  upon  :is  charactrr- 
istic  of  this  form  of  otitis. 

Of  the  other  iklTections  otitis  inediri  ^^hllldl1  be  meutioued;  it  runs 
its  course  under  the  catjirrhal  or  tlie  puruh-nt  form.  The  otitis  of 
influenza  is  distinguished  from  ordinary  i»titis  media  by  the  fro(|uont 
involvement  of  the  pajiilhiry  tubercli'.  Gruhcr  eHpeciall;  eui]diaHizes 
the  fact  that  the  Imiiiv  sabstan<!e  of  the  papillary  tuberch*  very  fre- 
quently becomos  inHjtmed  Bo(m  after  the  bi*giuuing  of  the  disease, 
and  that  a  jieriostitis  in  tlie  vicinity  of  the  papillary  tub*'nde  often 
occurs.  In  conse^pienc^  nf  tins,  in  many  eases,  an  abscess  forms  in 
the  boue  and  tho  soft  parts  of  tho  papillary  tubercle.  A  primary 
ostitis  of  the  hitter  not  involving  tlu^  middle  ear  is  also  among  the 
possilnlities.  These  affcetious  become  dangerous  mainly  through 
extension  of  tho  iuHammation  to  the  lueuinges.  But  aside  frrini  this, 
death  may  Ite  thr  direct  result  of  the  otitis  media.  In  the  greater  num- 
ber of  caeofi,  however,  tho  prognosis  is  more  favorable  in  inHuenzal 
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otitis  than  in  that  following  scarlet  fever,   meningitis,  or   tvjjhoid 
fever. 

The  occurrence  of  an  otitis  externa  with  the  formation  of  Iiemor- 
ili^ic  vesiclea  on  the  nurface  of  the  auditory  canal  Hhoultl  Iw  men- 
tioned; aLao  the  rare  ofcurrence  of  labyriutliine  tlitiease,  ueuralj^ic 
otitis,  auditory  h\'i>errt?8theaia8,  and  tinnitus  aurium.  Diaturbancea 
of  hearin^^  occurriug  during  an  attack  of  inHueuzal  otitin  are  as  a 
rule  only  temporary,  Imt  tliey  Lavo  been  knnwn  iu  hwt  two  or  three 
weeks.  In  those  cases  in  whicli  the  disturbaiit'tft  t>f  hearing  were 
permanent,  an  affection  of  tbe  labyrinth  was  obvioaisly  jtrest^nt.  I 
have  observed  a  case  of  this  kind  marked  by  the  sudden  appearance 
of  vertigo,  tinnitus  aurium,  and  deafness,  in  the  absence  of  inHamma- 
tory  symi)toma,  and  without  vttmiting. 

Mortality, 

As  regards  the  influence  exerted  by  influenza  on  the  general  mw- 
faliiif  rate,  the  data  presented  by  Ivxuse  recently  in  bis  work  on  the 
decreane  of  morbibty  during  the  last  decade  are  very  remarkable. 
He  found  that  the  mortality  from  tuWrctilosiH,  which  is  by  far  the 
most  important  cause  of  deati],  decreased  most  remarkably  diirinj^ 
tlie  period  of  rword  in  Prussia  which  extended  over  twt*uty  ye^irs, 
from  1H75  to  181)5,  The  decline  of  mortjility  dated  eRi>ecijdly  from 
the  year  188^1.  On  the  other  hand  there  wjw  a  marked  increase  in 
the  death-rate  from  bronchitis  and  f)neuujouia  in  the  years  18*.K)  to 
181)4,  which  was  obviously  de]ieudent  on  the  iiitluenwx  epidemic. 

Acoiirdiug  to  tlio  official  records  there  died  of  influenza  in  Prussia, 
in  IHDU,  l),57r.  persons;  in  18^H,  8,050;  in  1892,  15,1H1;  in  1803, 
10,403;  and  in  1894,  7,3.3fi.  Of  thase  more  than  one-half  were  over 
sixty  yeara  of  age. 

Propliylaxis. 

According  to  modern  news,  proiihylasis  occiipies  the  first  posi- 
tion in  our  thenipeutic  endeavors,  ami  it^  conception  must  also  be  so 
widely  extended  tiiat  not  only  shouk!  we  attemjtt  to  fortify  the  indi- 
vidual against  tlie  influenza  bacilhi.M,  but  we  should  also  endeavor  to 
jimtect  the  patient  against  ti.n\  further  adviince  of  the  baciUi  and  ciui- 
setpient  secontlary  infection.  And  liere  we  are  primarily  met  with 
the  fpiestion  whether  we  nre  able  to  secure  immunity  against  influ- 
enza.    This  unffirtunately  does  not  seen*  to  1>e  the  case. 

The  existence  of  a  congenital  immunity  against  influenza  in  cer- 
tain individnals  Hcems  prolihrniaticHl,  for  the  exiimples  cited  to  jirove 
this,  where  one  or  another  j)ers(.iu,  surrounded  by  influenza  patients, 
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lias  escaped  the  disease,  are  not  Hufficiout  Krouucl  £or  tlie  bt:ilief  that 
there  is  a  true  immunity.  I  iiiyaelf  rmtje  into  vpry  tiUist^  t'tmtact  with 
influenza  i>atient0  daring  the  ^reat  |>Audeiuic,  reniaiQiug  altogether 
free  from  the  ilieease,  autl  yet  suffered  from  nu  extraordinarily  severe 
attack  of  the  infection  at  the  clone  of  the  epiiU^mic  iu  the  year  181)1. 
It  aeems  to  me  to  he  largely  a  matter  of  chance  whether  one  escapea 
or  not  duriug  an  ejademic  of  iuilueniia.  Immunization  experiments 
matle  on  aiiimalw  have  i)rrjved  unHueeeHKful,  nml  it  may  he  Haid  that 
we  have  not  yet  succeeded  in  i>re|)ariiig  au  anti-intlueDzal  serum  for 
prophyhictic  and  therajx^utic  purposes. 

The  question  then  urisps  whether  we  cannot  protect  jjersonB 
against  influenza  hy  isolating  them.  To  do  this  is  certjiiuly  beset 
with  extraordinary  (Ufficultios.  During  u  pandemic  visitation  the 
individual  would  have  to  retire  to  the  grt^ate-st  solilmlu  to  escape  the 
disease,  and  this,  in  the  case  of  most  jieoph^  in  active  life,  seems  almost 
AH  imiH'Ssibility.  There  is  no  tjuestion,  however,  that  a  pei-sou  may 
be  prevented  from  catcliiiig  th**  dist-iLse  by  means  of  Htriet  isolation. 
Accordingly  the  indication  is  undoubtedly  to  place  patients  suflering 
from  lung  afi'ections,  or  delicato  ]iersons  wlmse  life  may  be  thre^it- 
ened  by  an  attack  of  inthienKa,  ho  hit-  as  circumstances  will  ]>ennit, 
beyond  the  reach  of  the  iufectinu.  My  own  olwervations  have  taught 
me  that  phthisical  i>atients  es])ecially  may  for  a  long  periiul  carry  the 
iiiflneu^ca  bacilli  about  with  thenxt  ami  1  w<mUI  untst  eiuTgetifaliy  in- 
sist that  everything  imagiiiable  should  l>e  done  in  nntintoria,  <tr  where 
oiauy  tuberculous  patients  are  cougrogat**d,  to  avoid  infec-tion.  I^]»ou 
the  reception  of  new  ]>atie]itM  in  thest*  jihices,  an  examination  of  tlio 
bronchial  secretions  for  influenza  bfU'illi  should  be  nifule,  f<ir  the 
reason  that  it  is  especially  in  tln^  tulwreulous  that  intlueiiza  is  liable 
to  cause  death.  There  is  no  doubt  whatever  tliat  Hpeeial  djuiger  of 
contracting  iniiuenzji  exists  at  iht^  vririi»us  spas  and  climatic  health 
resorts  to  which  convalescents  tlork.  It  would  therefore  lie  wise  for 
every  patient  suffering  from  bronchitis,  even  though  not  tuberculous, 
or  from  any  pulmonary  disease,  to  olwerve  the  greatest  cjire  wliile 
ill  these  resorts  to  prevent  infection  by  inllueii/a.  Und»'r  these 
cirrumsbuiceH,  isolation  is  of  a  far-reaelu!ig  importance.  AVe  are 
not  bi  think  that  in  face  of  the  extraordiuarily  eimlagious  nature  nf 
'  inenz;i  all  attempts  at  projthyiaxis  an:'  necessarily  useless,  but, 
r«*ognizing  this  fa<'t,  should  rather  redimble  t»ur  eflVtrts  in  tlie  way 
K  prevention.     In  the  f\\-Ht  f^lace  tin-   destruction  nf  th':'  influenza 

^^^  ial  is  to  Ije  couHidered,  in  ad<lltioii  to  tlie  istrhdiou  of  tiie  pa- 

^^H  ?uiil  therefore  we  HhouJd  demand  under  all  circumstances  tlmt 

^^H  putum  be  dejioKited  in  veswels  snp(>lied  for  (his  pur]Jose,  and 

^^^^^B  tbc  most  carefully  disintpcted.     The  disinfection  of  the  linen 
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and  of  all  articles  in  goiK^ral  use  hliould  Iwi  moHt  wtrictly  insisted  on 

iu  liospitak  und  Bauatoria.  Cholera  was  not  tboiight  to  be  cautrol- 
laUlo  formerly,  and  .vot  in  recent  years  wb  Lave  ancceeded,  in  Hpite  of 
tlio  appearance  of  this  diHease  iu  many  distinct  localities,  to  prevent 
ild  occurrence  iu  a  ^videspread  epidemic  form. 

It  will  prove  to  be  much  more  ilifficult  to  attain  projihylaxis  by- 
medical  measures,  yet  the  attempt  should  certainly  Ije  made  in  this 
direction.  As  tbe  invasion  of  iuHuenzn  bacilli  so  freijuently  takes 
place  by  way  of  the  mouth  and  nose,  the  irrigation  of  these  cavities 
with  diHinfeotiiii^  Bolufiunrt  sepnis  justified.  Gar^^leSj  nasul  sprays, 
and  inhalations  of  various  kinds  are  recommended  for  this  purpose, 
the  fjivorite  drugs  being  creoliu,  menthol,  (juiuine,  oil  of  eucalyptus, 
camphor^  nil  of  pejipermiut,  and  other  ethereal  oils. 

The  intornal  uso  of  medicaments,  especially  of  quinine,  has  boon 
resorte<l  to,  experience  having  taught  us  that  the  latter  could  be  ad- 
ministered with  g'">d  results  as  a  pro] tliy lactic  agent  against  malaria. 
We  have  kaowledgo  of  the  exi>erimental  use  of  ciuinine  iu  this  manner 
by  Graescr.  Grae.^er's  (jbservations  include  the  cases  of  luiliionza 
treated  iit  tlie  Pnlyklinik  of  Bonn,  and  experimented  treatment  of  a 
regiment  of  Lu??8arH  stationed  at  that  place.  Tbe  results  obtained  iu 
these  coses  were  as  follows:  In  Bonn  all  the  men  of  one  squadnm 
were  gjvon  0.5  gm.  (gr.  viiss.)  of  (piiiiinB  in  lil  gm.  (  z  ««•)  "f  whiskey 
for  a  p*n'ind  of  twenty-two  days.  During  this  experiment  there  l^e- 
came  ill  iu  the  tirat  sipiatlron,  22  men;  in  thn  scctrnd,  7;  iu  the  tliinl, 
111;  ill  thn  fourth,  42;  and  in  the  lifth,  H2.  The  second  squiulnm  was 
that  in  which  thu  ipiiuiue  and  whiskey  had  bet?n  given  to  the  men. 
Out  of  the  soveu  cases  of  sickness  occurring  in  this  sftujulron,  three 
may  fairly  Im>  (^x4'lndod,  because  the  dise^Lsn  made  its  appearance  after 
Mie  termination  of  the  experimental  i>eriod.  The  four  remaining  CJises 
occurred  on  the  second,  fourth,  fiftli,  and  sixth  day  respectively  of  ex- 
perimentation :  aftor  this  jieriod  no  more  ctwes  of  influenza  occun'tnl 
ill  the  h«x-oiid  sipiaib'ou  while  the  (juiuiue  was  being  given,  although 
tlie  disease  continued  to  pi-ogrcss  iu  the  others.  This  result  cannot 
be  due  io  cIuluc*', 

Treatment. 

Airiong  thi'  dnii^s  emjtloyed  with  a  curative  object  also,  (juiuiue 
occui»i<'s  ;i  front  r-mk.  OViseiTations  made  ou  the  pjitients  in  the 
p4)lykHnik  nt  Bonn  dHnionntratnd  that  out  i)f  the  eighty  x>«rsons 
treated  with  ijuininn  only  throe  m;wh'  their  appearance  at  the  P<>ly- 
kliuik  ihi'  second  time,  while  of  those  i^eat^^d  witli  other  drugs,  neai'ly 
oui'-liiilF  ri^ajipeared  twice  or  more  frefjueutly.     From  tliis  we  are  jus- 
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tified  in  believing  that  quinine  exerted  a  favorable  inllueuce,  and  this 
opinion  need  not  be  shaken  by  the  impressions  receivetl  in  other  places 
thai  quinine  exerted  no  influence  on  the  course  of  the  disease.  The 
favorable  action  of  this  drug  has  besides  been  obsen-ed  by  Dujardin- 
Beaumetz,  Teissier,  Carriere,  Pribram,  and  others.  Mossc,  of  Paris, 
also  ascribes  to  quinine  a  prophylactic  and  abortive  action  in  influenza. 
To  abort  the  disease,  he  administered  1  to  1.25  gm.  (gr.  xv.-xx.)  on  the 
first  day,  and  at  times  also  on  the  second  day.  Filatow,  in  Moscow,  has 
ako  observed  the  favorable  action  of  quinine,  especially-  in  children. 
Others,  as  Eichhorst,  Tranjeu,  and  Bowie,  had  no  success  in  the  use 
of  the  remedy,  while  Leichtenstem  believed  that  the  cases  treated 
with  large  doses  of  quinine  as  a  rule  did  worse  than  those  which  were 
not  so  treated.  In  the  German  collective  investigation  reports  we  find 
that  some  physicians  praised  quinine  as  giving  them  brilliant  results, 
while  others  were  greatly  disappointed  in  its  effects.  This  divergence 
is  hard  to  explain,  because  we  know  nothing  of  the  histories  of  the 
different  cases  or  of  the  manner  in  which  the  (juinine  was  exhibited. 
It  would  be  wrong,  however,  to  thrust  aside  the  i)08itive  statements 
of  trustworthy  observers. 

Of  other  remedies  to  which  have  been  attributed  a  si)ecial  action 
on  the  disease  may  be  mentioned  antipyrin,  antifebrin,  phenacetin, 
salipyrin,  and  salicylate  of  sodium.  Each  one  of  these  remedies  has 
had  its  special  advocates.  That  their  action  is  an  antinenralgic  one 
is  conceded,  but  we  cannot  doubt  that  antipyrin  esx)ecially,  and  also 
salipyrin,  produce  wonderfully  favorable  results  in  influenza.  The 
beneficial  action  of  these  remedies  consists  not  only  in  the  lowering 
of  temperature,  but  also  in  a  favorable  influence  on  all  the  nervoiis 
8ymi)toms.  Pain  is  quieted,  that  of  the  nerves  themselves,  as  well 
as  that  of  the  joints,  the  bones,  and  the  muscles.  The  subjective 
condition  is  imjjroved,  aud  there  are  cases  on  record  in  which  extraor- 
dinarily striking  effects  of  these  drugs  on  some  of  the  grave  symp- 
toms were  observed.  In  affections  of  the  eye  and  ear  these  remedies 
have  also  been  effectual.  A  case  in  which  a  marked  hyperidrosis  was 
at  once  cured  by  salipyrin  has  been  previously  reported  by  me,  and 
we  therefore  cannot  deny  the  specific  action  of  antipyrin  and  sali- 
pyrin on  the  toxic  conditions.  Antifebrin  is  much  less  serviceable 
than  antipyrin,  phenacetin,  and  salipyrin,  but  salophen  and  migranin 
have  been  tried  with  good  results. 

Drewes,  in  Hamburg,  especially  lauds  the  action  of  salophen  and 
ranks  it  above  salicylic  acid  and  salicylate  of  sodium.  In  violent 
attacks  of  nervous  iuflnenza  he  employed  salophen  in  doses  of  2  gm. 
(gr.  XXX.)  increased  to  5  or  6  gm.  (  5  i.-iss.)  a  day.  In  the  case  of 
children  he  gave  0.3  to  0.5  gm.  (gr.  v.-viiss.).    I  believe  that  most 
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pliysiciiiuH  liave  arrived  at  the  point  where  they  would  not  like  to  do 
i\ithout  these  preparations  in  influenza^  bnt  it  should  certainly  not 
be  forgr>tt«u  that  reports  of  this  kind  have  quite  frequently  been  used 
for  advertising  purposeH. 

Oil  of  eucalyptus  was  also  for  a  time  regarded  by  the  English  as 
a  i)auacea  for  iiiflneuKft,  and  cuspidors,  the  floors  of  rooms,  etc.,  were 
frt^queutly  flottded  with  eucalyi>tu8-  I  liave  niet  a  man  who  even 
rublxid  oil  of  eucalyptus  into  his  hair,  to  protect  himself  against  in- 
fiu<Miza.  Siu'h  riiliculous  netious  are  naturally  the  result  of  ingenious 
advertiseinentH  prejiug  upon  the  fear  of  the  general  jmblic. 

Iodine  and  mercury  have  been  much  in  use  and  more  or  less 
strongly  commended. 

Digitalis  baa  also  fre«piently  l>een  found  useful  in  influenza. 
Huchiird,  of  Paris,  recommends  more  especially  digitaliu,  adminis- 
t-eriug  it  in  a  1 :  l.(MM*  sohition,  thirty,  forty,  or  fifty  drops  U')  l>e  taken 
during  the  day;  at  the  same  time  lie  x*"ts  his  patients  on  ji  strict 
milk  diet.  Slirmld  tlie  indication  for  digitalis  reapi>ear  during 
the  course  of  the  disea.se,  he  orders  the  solution  to  be  tjikeu  in 
smaller  di)ses,  tweuty  to  thirty  drops.  In  cases  of  gastric  in- 
fluenza he  recommends  salicylate  of  bismuth,  naphthol,  and  salol, 
but,  above  all,  l)enzonaphtiiol,  five  to  six  piUfl  daily,  each  one  con- 
taining 5  mgni.  (,gr.  I'a). 

BeuKol  is  recommended  liy  RobertHon  in  doses  f)f  three  drops  for 
children  or  five  drops  for  adults,  every  twi)  <n-  three  hours.  This 
medication  should  be  continued  for  three  or  four  days  after  all  symp- 
toms of  the  disease  have  tlisap|>eared. 

SiniHon  in  Loudon  reports  especially  favorable  results  from  car- 
bolic acid,  wljich  was  employed  by  Lim  in  many  hundred  cases,  in 
children  as  well  as  iu  the  aged.  T]ie  dose  is  two  drops  three  times 
a  day. 

As  wo  cannot  with  certainty  rely  on  the  specific  action  of  any  one 
remedy^  symptomatic  treatment  is  often  imperative.  In  disease  of 
the  bronchi,  (^pectorants  and  emetics  are  frequently  of  great  bene- 
fit. In  this  conncrtiou,  however,  I  wish  to  souud  a  note  of  warning 
as  to  the  emjiloyment  of  apomorphine,  for  the  reanon  tlint  the  latter 
is  liable  frequently  tf)  cause  cardiac  failure;  on  the  other  hand,  I 
would  roL'ommeiid  tliB  oxhil>ition  of  ipecncuanha  and  Dover's  powder. 
la  comliination  with  quinine  or  disinfecting  substances,  such  as  guai- 
acol  and  ti^rpiu  hydratt"%  tliis  mixture  has  an  excellent  effect  on  the 
bronchial  secretion  and  the  ctmgli. 

Among  the  disinfecting  drugs  cainplior  should  especially  l>e  men- 
tioned, fiM  it  is  iit  the  same  time  indicated  in  heart  failure;  we  should 
68peciullj*  keep  in  mind  the  subcutaneous  admiuisti'atiou  of  cam- 
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phorated  oil.  Alcoliol  has  l>een  fre<|uently  employed  as  a  heart 
stimulaut,  and  has  ;J.so  Iweu  reeoiu mended  as  a  prophylactic.  Strong 
alooholic  liquors,  however,  usually  increase  the  headache,  although 
their  value  in  heart  failure  is  undoubted. 

Hydrotherapy  is  not  generally  rpco^izod  aa  effectivp.  The  iise 
of  Turkish  hatha  in  all  stages  of  the  disease  is  n(»t  to  l»e  rocc^muiended 
in  every  case.  Various  8yra]>toiiis,  iis  for  example  a  high  temper- 
ature and  headache,  are  uiifavoral>l>  iutlueuced  liy  them,  and  the 
bringing  on  of  perspiration  in  patients  sick  with  influenza  is  as  a 
rule  not  indicated.  On  the  othiT  Laud,  careful  sponging  with  tepid 
or  cool  water  and  moist  jiat^ivH  have  in  many  cases  bei^u  bt^ueficial. 
Pnemuouia  e8|>ec'ially  is  favorably  influenced  by  the  wet  j>ack,  and 
more  e8j>ecially  are  the  sulijoctive  symptoms  accom|)anyiug  it,  for 
example  dyspnoea,  rendered  less  severe.  Treatment  by  means  of 
cold  baths  has  not  given  favorable  rosultH. 

In  reviewing  all  these  metluwls  of  treatment  we  come  to  the  con- 
elnsioD  that  many  of  them  l)e]onged  to  the  experiimMital  period,  and 
itdoes  not  api>ear  superfluous  to  mid  some  remarks  on  tlie  manner  iu 
which  such  exj>erimeuts  shoulil  be  conducted.  If  a  careful  medical 
control  is  necessarj*  in  any  lurute  infectious  disease  an  regards  the 
action  of  different  reruetlies  or  tho  methods  omployoil,  it  is  doubly  so 
iu  the  turbulent  coursn  of  influenza.  The  senseless  eniployujeut  of 
antipyrin,  as  well  as  nf  other  measnves  for  reducing  the  temjteratnre, 
must  undoubtedly  have  bi^-n  harinful  in  many  cases,  anil  it  cannot  1)6 
too  strongly  urged  tliat  in  tlie  treatment  of  tuflueuKa  all  routine 
meAHures  shrmhl  on  jtrinciple  be  avoided.  Especial  care  should  be 
piven,  during  convalescence,  to  the  im]>rovnment  of  the  general 
(ftreugth,  for  the  rejisou  tlmt  a  great  number  of  se<pielju  of  an  inflam- 
matory and  nervous  nature,  including  i»H3'c]ioseR,  may  be  refern'd 
back  to  debilitated  conditions  resulting  from  an  attack  of  inflneu/a. 
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EDUARDO  LICEAGA, 


TYPHUS  FEVER. 


Stpwnyms. — S|>ottetl  fever,  Jail,  C'liini),  or  Shi]»  fever,  etc. ;  S[)an., 
Tifo,  TabardUh;  Ger.,  Fieckjicber ;  Fr.,  F'lh^it pmchiide. 

History. 

It  is  very  necessary  to  wtiiily,  tiinu^h  briefly,  the  history  of  typhiw 
fever,  as  a  kuowletlge  of  it  will  be  nf  service  in  Hiipi)lyiii^;  uh  witli 
certain  facts  relative  ti>  tbe  etinltj)^y  of  tlie  clisease. 

We  do  not  know  tLe  exact  iK^riud  at  wliirli  typhus  fever  appeareil 
for  tlie  first  timo,  although  wo  find  mi  di'Sfriptioii  of  it  in  any  writ- 
ings prior  to  the  Wgiunin^  ui  tlio  Htxti'rTith  rcntniy.  \\V  Hntl,  in- 
deed, that  typhus  fever  occurmd  in  cjiiilernic  form  in  Italy  from 
1505  to  li>08,  and  iigaiu  from  \i>2\  tu  loliO.  FraraHtnr,  a  jthyHiciaii 
of  Verona,  was  tlie  hiHtoriau  of  tJie  L'pidennt*.  From  Ibily  thi>  dis- 
eose  spread  to  Franco.  Spain,  HuiiKary,  Anntria,  Bohemia,  (Jer- 
many,  and  Sweden  in  the  courno  of  the  sixtr/'iith  (M-ntury,  returning' 
to  Itiily  at  the  end  nf  this  oentnry. 

The  epidenufs  of  the  seventecntli  ci^utury,  in  which  typhus  fever 
was  accftmpanied  l»y  dysentery  and  scurvy,  were  the  conHefjucncoH 
of  the  wars  and  famine  which  ravaged  all  Euro]>o  in  this  lu'-morable 
epoch. 

In  the  eighteenth  century  typhus  fever  exinted  in  fudemic  fnrni 
in  almost  every  country  nf  thn  <  »ld  WorM,  HHsnniin^  an  epidemic 
character  in  various  re^ioun  whoupvi-r  want  and  niiHcry  made  them- 
selves esjieciully  felt.  Tht^  Frrnrh  Ituvulution,  in  the  cloain^  years 
of  that  century,  cnrriod  war  tn  all  ji.ivtH;  and  in  the  Hrst  Hfteen  years 
of  the  nineteeutli  century,  the  Kopuhlic  first  and  later  the  Empire 
sent  everywhere  the  French  armies  carrying  with  thejn  war,  famiuo, 
and  ty  i»hus  fever.  TJiis  last  trfivelled  with  the  conquerors  or  ri^inuined 
with  the  coiifjuered,  and  in  both  ways  settled  down  U]hhi  the  hirger 
towns,  which  thus  l^ecanie  foci  for  the  origin  and  sjirpiul  of  epidemics. 

Since  1H15  there  have  been  no  epidemics  enibnu-iug  the  entire 
amtinent  nf  Enro]H'.  but  the  disease  !ias  remained  in  endemic  form 
in  many  countries.  Ireland  has  beun  Ji  permanent  c^^ntre  of  the 
disease,  which  hits  assumed  an  epidemic  character  in  thai  crmjitry  iive 
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times  within  the  present  century.  In  Bassia  typhus  fever  has  been 
endemic  in  m&ny  parts,  es]>ecially  in  Polaiiil,  and  has  also  had  epi- 
demic exacerbations  at  various  times,  especially  from  1854  to  1856, 
during  the  Crimean  war.  In  consequence  of  a  similar  calaujity,  the 
Rnsso-Turlcish  war  in  1877-78,  a  great  epidemic  (x^urred  in  KuHsia, 
attacking  one  hundred  thnusaud  men  and  killing  fifty  thousand. 

Several  hifttijriaiiH  of  the  i>et)plea  which  iuhabitcil  el  Aniihuac  (the 
central  plateau  of  Mexico)  in  ancient  times  have  given  a  description 
of  a  disease  which  was  known  to  the  natives  before  the  conquest  by 
the  name  of  "ctxiolistle/'  But  the  oldest  and  most  authentic  notice 
which  we  have  ol  an  epidemic  f>f  fever  markeil  bv  a  Hjiotted  eni])tion 
on  the  skin  is  that  which  raged  in  Mexico  in  the  year  1530.  This  epi- 
demic causeil  great  ravages,  and  it  is  noteworthy'  that  it  coincided 
with  the  epidemic  of  typhus  fever  whicli  wa.M  raging  at  the  same  time 
in  Spaiu.  In  1545  there  was  auother  epidemic  in  New  Sjiaiu,  the 
characters  of  which  have  not  been  well  descri^jed  by  historiaus,  but 
which  might  with  great  ]trnl);ibility  be  regarded  fts  typhus  fever  by 
reason  of  the  short  inter\'al  wliich  separated  it  from  the  former  epi- 
demic, and  alrto  IjecauHe  of  the  grimt  mt»rtality,  which  rem:]icd  eight 
hniidr(>d  thouHan<L  Making  all  allowances  for  exaggeration  in  this 
figure,  the  mortality  wa.s  undoubtedly  very  high  and  comparable  with 
that  from  t\'phus  fever  at  the  same  jn^riml  in  Europe.  In  the  years 
ir)75-77  there  Hj^rBatl  throughout  New  Spaiu  greiit  epidemics  of  a 
diseiiae  kuowu  by  the  naiuo  of  '*  matlaziihuatl/'  which,  from  the  de- 
scriptiftu  giveu  by  Dr.  Juan  de  la  Fnente  of  the  disease  as  he  observed 
it  in  liis  patii'iits,  wjw  luost  jiroluibly  tyi)lnis  fever.  The  nativps  were 
special  suiTerers  frum  these  epidemics,  gi'eat  numl>ei*8  of  them  poriHh- 
ing.  There  wero  <fther  ejtidemics  in  the  years  from  1(J24  to  1714,  of 
which  we  [Mtss(»ss  no  accounts. 

In  1730-'J7  there  was  auother  epidemic  of  "matlazahuatl,"  which 
pros4mted  many  of  the  characters  oi  typhus  fever  but  which  was  ac- 
com]>aijie<l  by  a  yellow  coloration  of  the  skinj  from  whicli  fiu't  some 
have  been  led  to  believe  that  the  difiease  was  yellow  fever.  But  we 
cannot  iwci'pt  tlil^  view»  since  this  hist-named  disease  never  prevails 
in  the  central  tablt^lund  of  Mexico.     This  epidemic  was  attended  by 

vivy  niortality  whioh^tho  historiaus  of  that  period  place  as  high 
le  hundred  and  ninety-two  thousand.  The  epidemic  recurreil  in 
,  tlio  disease  whs  exc^'edingly  contagious,  as  on  the  previous  oc- 
n,  iind  waH  marke<l  by  nasal  bemorrhaf^es.  In  the  years  1805, 
,  and  iSb'J  there  were  I'pidoniics  in  the  valley  of  Mexico,  which 
1  [U'obably  of  typhus  fever  and  which  also  caused  many  deaths. 

In  the  n']>nl>lic  of  IMoxico  the  disease  prevails  in  endemic  form  in 
^  central   [»latean,  but  has  only  verv  nu-ely  extended  over  limited 
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on  the  Galf  and  Pacific  coasts  of  the  country.  While  the  ilia- 
is  endemic  in  the  chief  cities  and  towns  in  the  elevated  regions, 
it  presents  almost  constantly  exacerbations  during  the  winter,  and 
these  not  rarely  assume  an  epidemic  form.  The  m()Mt  notable  of 
tiiese  ei>idemi<?s  occurred  in  the  yearn  1H21,  LS35-3H,  1848-41),  and 
the  most  im|>ortant  of  all  in  l8(il.  This  epidemic  was  spread  by  the 
amxies  which  overran  the  cciuntry  during  the  war  of  the  Reforma. 
The  last  epidemic  was  that  of  1802-93,  following  sevend  successive 
years  of  scarcity  and  failure  of  crops.  During  the  iieriful  fr^nu  18(J1 
to  l^JS  there  were  nunierf)us  i>artial  epidemics  in  the  Mexican  fed- 
eral district  and  in  various  staten  of  the  repu!>lic. 

In  the  United  States  and  Canada  the  Irisli  immigrantn  tjfteu 
brought  in  the  disease.  Its  ravages  were  most  mnrki^d  amon^^'  the 
immigrants  themselves,  but  it  also  extended  to  the  other  inhabilaiit.s 
of  the  larger  cities  of  the  East,  such  as  New  York,  Boston,  Philadel- 
phia. Baltimore,  etc. 

Etiology, 

The  infectious  nature  of  typhus  fever,  the  manifest  roHcmhlance 
which  it  bears  to  other  infectious  tliseasos,  and  its  coufiisinu  witli 
some  of  the  latter,  oven  in  quite  recent  times,  render  it  ver.v  prol);Lbli' 
that  tlie  disease  is  due  to  a  niicroorgauiHin.  We  Mhall  first  consider 
the  well-established  facts  in  tiio  etiology  of  typliun  fever  and  later 
discuss  those  which  appe-ir  to  us  to  be  still  doubtful. 

Typhus  fever  is  contagious;  the  fiurts  wliicli  grj  t<*  estjddisli  tliin 
proposition  are  numerous,  but  we  siiiill  tiiki'  up  oidv  n  fi-w  of  tliiMii. 
If  the  disease  attacks  one  member  of  a  pnor  famih  tlwrlling  in  a 
small  apartraetit  or  a  single  r<M)m,  where  the  ]iatient  is  in  close  c<tu- 
tact  with  the  rest  of  the  family,  we  very  coninmnly  tiiid  a  certiiiu 
unmber  of  the  latter  contracting  the  disejise.  In  thest*  castas  coutagion 
is  favored  not  only  by  direct  coutu-t  of  tlie  sick  and  thp  well,  but 
also  by  the  bad  conditions  under  which  tiie  jmople  livi*;  neither  the 
[latient  nor  those  about  him  ever  cLang*?  lljeir  IxmIv  linen  or  their 
Ijodclothes,  if  they  have  any.  lu  the  epidemic  which  prevailed  in 
France  in  1893  facts  of  this  sort  were  noted,  especially  in  tin*  Ishuid 
of  Tudy,  in  which  a  single  family  furnished  fifty  jht  cent,  of  all  the 
cases.  Night  shelters,  in  which  the  occupants  sleep  closely  cn^wded 
together,  and  hotels  and  hxlging-iiousfs  of  the  lowest  grade,  in  whieh 
similar  conditions  prevail,  furnish  the  greatest  nunds^r  of  cases  of 
oontagioD. 

In  contrast  with  this  we  nmy  say  that  coutagion  is  seldom  in  evi 
dence  when  the  disease  appears  among  those  in  easy  circumatancea 
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in  a  house  in  whicli  tbe  patieut  may  bo  iaolatetl  iu  n  room  from  which 
hive  beeu  removed  all  carjiets,  iiigs,  and  taj>eHtrieH,  liuil  in  which 
Ibere  is  left  only  the  iudiHi>eusflV)l(»  furniture ;  wbeu  the  linen  of  the 
patient  is  changed  daily;  when  special  atteution  is  pjiid  to  ninintain- 
ing  cieanlineHS  of  the  mouthy  liose,  aud  iu<*?Htiiiul  tract;  and  when 
the  attendants  wash  their  hands  frwiuently,  especially  before  eating. 
Uu4ler  tliOHe  conditions  we  may  say  tbat  tj'phtis  fever  is  not  cou- 
tagitniH. 

In  hoHpitals,  however,  and  during  an  eitidernic  jjorioil,  contagion 
[h  tlio  rnlo,  jiud  it  is  the  metre  certain  tkt>  longer  in  tin.)  time  dnring 
wliich  tJifj  atU^idanta  remain  in  the  company  of  tLu  Kick.  Hbik*^  and 
Cnaak  say  that  in  the  ejiidemics  in  Ireland  from  1818  to  1H48  there 
were  among  [fhyHicians  t5(iy  faacs  uf  typhus  fevm- with  132  deaths, 
appV(uiuiately  4*_J  per  cent,  of  all  cases  and  lO.o  [H-r  cent,  of  deaths. 
In  the  Crimean  war  (IH;"!^-/)^),  during  the  height  of  the  epidemic,  in 
a  single  period  of  fifty -sevou  days  ty]»liHH  fever  attacked  (KK{  nui-ses 
in  a  lolni  of  8-11)  in  tlie  service,  luul  caused  the  dealii  of  K()  army  sur- 
Ke(mH.  In  the  Russo-Turkisli  war  00  per  cent,  of  tbe  physicians,  80 
per  cent,  of  the  4»rderlies,  aud  all  of  the  Sisters  of  Charity  were 
attacked.  In  Siniilizi,  .Sistova,  and  Itasgrad  tbe  bos]>ital  ptnamiwl 
had  to  be  renewed  thret^  times  because  of  the  ravages  of  typhtis  fever. 

In  the  great  epidemic  thrtmgli  which  we  passed  in  Mexico  in  1H<)<)- 
G'2  a  large  mniibor  of  physicians  in  civil  life  and  very  many  army 
surgeons  died  of  typhus  fever.  During  (lie  typbns  ejndemic  in 
Mexico  in  1870  Dr.  Orvanaiios  observed  tlw^  fnllowiug  fact:  "In  the 
Hospital  de  Jcsiis  in  Mcxici>  City  thorn  fell  ill  a  sun  ttf  the  superin- 
tendent {mat'tif/'o  dc  ctlfitts);  on  the  floor  abavehiui  slept  the  seam- 
stiVHS  of  the  liospital,  who  jicrpnred  the  affet-tion  in  a  8bf>rt  while. 
She  was  placed  in  bed  7  in  tbt>  female  ward;  so(m  aftenvards  the 
patients  in  beds  (i  aud  H  tttok  the  disease,  and  these  in  their  turn 
cuniiinmicated  it  tt>  live  otlier  i>atients  in  tlie  immediately  adjat»ent 
Iw^ds.  but  the  fever  was  not  c«iutracted  )»y  any  occupants  oi  tbe  l>eds 
on  tbe  opposite  side  of  tbe  ward,  distant  from  tbe  preceding  alx^ut 
fimr  ^  ards,  Tbe  ward  was  emptied  of  its  f>ccupant*,  only  those  with 
typhus  f(?ver  bning  left,  and  the  opiilemic  ceased." 

Anntlier  curinus  fiict  Is  the  following:  "A  convalescent  from 
typhus  finer  in  tbe  Hospital  Jnare/,  in  Mexico  City,  in  which  pa- 
tients with  this  disease  are  treated,  began  to  jiresent  Hym]»toms  of 
meutn!  dist»rder  ami  was  transfeiTed  to  tlie  Hosjiit-al  de  San  Hijiolito 
in  tli**  Hame  city.  In  this  hnspital  an  epidemic  of  typhus  then  broke 
*int  in  the  depnrtmcnt  to  which  this  convjdeNc<mt  was  assigned;  all 
tb'isi-  atbieked  were  at  one*!  sent  to  the  Ffohpital  Juiirez  for  treatment, 
ami  tln^  e]>ideiiit('  ce^wed  suddtiily,  but  broke  out  again  in  a  few  days 
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when  the  convaleHceutn  Iw^gnii  tn  lie  Bent  back  from  the  Honpitul 
Jtxarez.  Since  all  the  droiBs  iind  cIosetH  Lucl  beeu  nleiiued  iiiid  tlie 
wiirda  in  which  tvphiw  had  occurred  Iiud  Iwmt  diHinfectfd,  under  the 
ilirc'otiou  of  the  Sni>erior  {'ouiicil  of  Ht^ultli^  it  jh  very  evident  tliat 
the  CAUM  of  the  new  invuMion  wan  tlm  chithin^'  worn  by  the  patients, 
which  waK  the  same  that  they  hml  had  tm  wln-n  they  were  Hout  to  the 
H»*pit>^l  Juiirez.  Tlie  Superior  t'lHiiicil  uf  Th:'jiltli  urdiMfil  tlint  tlm 
ooDTaleftcontB,  on  retumiuj^  to  tho  HoHiiital  dH  Sun  Hi]M'>lit(»,  nhoulrl 
imkfl  a  1>ath  and  tliut  thidr  dottiin^  hIuhiIiI  l»e  disinfected.  Thene 
nkeasnrcH  were  completely  HUccesKfnl,  und  no  other  cawe  of  typhiiH 
fever  occurred  in  8sin  Hipolitn." 

Wlien  typhuH  fever  breakn  out  in  anniew  dnrin^  n  cnnipni^'n  t!io 
irooiiB  Hpread  it  abroad,  carrvinj;  it  to  the  vaiimiH  tmvuH  tljri>UKli 
which  they  march,  aw  we  saw  in  the  Hcction  (»ii  thf.  liisdiry  (if  the  din- 
eaoe.  In  Mexico,  durinj^  the  war  of  the  Reforina,  thn  liberal  army 
Apread  typlms  fever  throughout  tlie  Merta  C'rutial  drl  AuiShufLC,  or 
Central  Phiteau.  The  diHonse  attacked  a  lar^e  number  of  the  HUr- 
j:o<in«  who  had  the  care  of  the  nirk  Holdierrt,  and  the  ^rrater  ]mrt  of 
them  poriehed. 

The  foUowin^;  fact  iu  »u]iport  of  llm  tlu-ory  of  contusion  I  tiud 
rwordntl  by  Nettr-r' :  ^Irn.  J.  iravelkMl  iu  a  i*i)arh  with  hi*r  two  hoiiH 
and  a  man  named  \.  In  tlu^  latter  part  of  .Taimary  they  j^avo  Hhellrr 
to  a  traniji  wlmm  tliey  fouml  dyiiiji  an  tlie  lii^^hway,  Thrv  h-t't  this 
jMitieut  the  f<>Llnwill^5  day  and  reHUliieil  tln'ir  Journey.  On  llie  Hlh 
or  10th  of  February  they  felt  ill  and  couHulh-tl  a  physician,  who 
advised  tlimn  to  ^;o  to  a  hospital.  Thf  tw4i  bo\  s  entered  the  hospital 
on  February  llUh,  but  the  woman  J.  and  lii-r  lovtr  \.  wt'ut  to  another 
town  and  slept  in  tho  Inmse  of  tho  niothi*r  of  J.,  wlio  was  thi*  wife  of 
M.  Tliis  woman,  lur  hou.  and  tlie  thri'n  children  of  J,,  wim  livrd 
witli  thnir  KrandnKjther,  all  fell  sitk  auil  were  taki-ii  to  the  liospital  on 
March  11  tli.  The  sister  and  sister-in-law  of  .1.,  wliri  had  taken  care 
of  M.'h  family,  and  the  physitian  who  had  In-att'd  them  coutrarti'd 
typhus  fever.  N.,  tlie  lover  of  J.^  went  la  ins  own  home  aial  after 
hia  arrival  five  niendiers  of  t)ie  famil>  wen*  taken  ill  \\itli  typlnm. 
Finally  a  Bister  of  Charity  ,  who  nursed  them,  jdso  fi-ll  si<'k- 

I  am  indebted  to  Dr.  lluiz  Krdoxain  for  the  bistort  of  tlie  folhiw- 
ing  recent  case,  in  which  the  i^tifeet  of  eont4i^df>n  was  vsry  rt])pareiit : 
In  a  house  in  the  city  o(  Mexico  iu  wlil<'ii  seven  healthy  jirrsons 
lived  WAS  re<!eived  ns  a  j^ut-st  for  one  ni^dit  only  a  jiersoii  who  ielt  ill 
that  same  uiKht  but  who  left  tlie  hoiifse  the  following  dav.  He  con- 
tinued to  be  ill,  and  it  was  found  thiit  he  was  sufVei-in^'  from  typliufl 
fever.  Throe  days  later  the  lady  of  the  house  frll  ill  of  ty]>hns„  and 
the  remaining  six  persons  took  the  disease  one  after  the  other.  Of 
Vol.  XV.-n 
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the  pight  [iBi'snua  four  died,  atuouK  them  the  gneat  who  Imd  intro- 
duced the  diHPftso  into  the  houKehold. 

These  facts  demonstrate  that  t.vphus  fever  is  trauBmitted  from  the 
sick  to  the  well  by  direct  coutact,  but  that  tlie  coutaKious  priucipLe 
may  also  be  carried  by  inanimate  objects  which  have  been  iu  coutact 
with  the  patieut;  ff->r  example,  a  healthy  i>orsou  who  sleeps  ou  a 
bed  previously  ot^cupied  hy  a  typhua-fever  patieut  will  very  probably 
coutract  the  disease-  Clothing  may  convey  the  diHease,  as  ifl  Hhowu 
by  the  epidemic  in  the  HfxHi>itaI  de  Sdu  HijH'ilito,  dcHcribed  above, 
and  by  the  following  cane  which  I  have  observed.  A  sister  of  Mr. 
C,  a  pei"9on  well  known  in  Mexican  society,  fell  ill  with  tyjihus 
fever.  The  clothing  of  the  patient  w.ia  changed  two  or  three  times  a 
day,  and  her  own  supjdy  becoming  esiiansted  some  belouyiug  tt»  her 
sister  was  taken  for  her  use.  The  hidy  died,  and  her  sisters  had  the 
clothing  belonging  to  tliemj  which  the  patient  hiid  worn,  washes!  and 
ironed;  diaiufectiou  was  not  made  use  of  at  the  period  at  which  this 
incident  occiirred.  Tlie  clothing  was  not  worn,  however,  until  eight 
months  had  ohipsed,  but  within  a  few  days  aftor  they  had  put  on 
these  garments  the  two  sister.'^  were  taken  ill  with  tyiihua  fever.  This 
case  shows  not  only  that  the  disease  may  be  transmitted  by  clothing 
but  also  tliat  the  germ  of  typhuA  fever  ma^'  retain  its  activity  for  at 
least  eight  mouths. 

Dr.  OrvafiauoH  had  observed  a  case  in  which  typhus  fever  was 
carried  from  tlm  sick  to  a  well  jiersou  living  in  a  house  at  quite  a 
<listaiir(^  from  the  former,  the  liuon  of  the  second  person  lx*ing  washed 
togetlier  with  that  of  the  one  who  was  first  taken  ill.  Similar  facts 
are  to  be  found  in  tlu^  bterature  of  typlnis  fever. 

The  chance's  of  {u-<puring  the  disease  by  contagion  are  very  great 
when  a  healthy  but  8U.Hcei>tible  person  enters  a  room  where  many 
ty]thus-fever  i«itients  are  lying,  or  a  ward  of  a  typhus-fever  hospital, 
or  a  closed  t»r  budly  ventilated  mmu  in  whifh  a  patient  with  typhus 
is  lying;  or  when  the  person  expci.sed  is  convalescent  or  iictually 
suffering  from  sonw  ^tthor  d*^bilitating  disease,  such  as  scurvy  or  dys- 
entery. While  I  know  of  L'ast-s  in  wliich  a  single  visit  to  a  ty  [dins- 
fever  patieut  has  sufficeil  to  give  the  disease,  yet  the  experience  of 
]>hysiciiiii8  iu  all  countries  shows  us  that  the  danger  of  contagion  is 
greater  in  projiortiun  to  the  fre<pi(^iiey  and  duration  of  the  cciutact 
with  t!ie  sick.  It  has  lw>en  observed  in  hospitals  that  the  nurses  and 
sisters  who  nre  brought  most  inHni-'drly  and  most  frequently  in  rela- 
tion with  the  jiafinutn  farnisli  the  groatest  nundter  of  cases  of  the 
disease;  that  after  them  come  the  physicians  and  the  students  who 
make  the  visits  witli  them;  au<I  that  in  the  third  rank  come  the  med- 
ical iust>ectora  and   other  officials  of  the  health  department.     The 
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danger  of  contagion  is  greatest  when  iiiauy  patients  art-  con^reKat^^d 
in  one  place,  when  ventilatinu  is  InsnMeient  or  nlmoiit,  autl  \\\\t*n  tlio 
linen  and  tx'dclotiiiug  of  tlie  imtiont  aro  not  diauged. 

As  nogative  proiif  I  may  rejieat  what  I  said  alx»vp,  a  fact  well 
known  to  all  pLysiciaoa  iu  Mexico,  that  iu  tho  case  of  a  tyi)huB-fever 
patient  of  the  upi>er  clasHeH,  (KU'up_\  iu^  a  room  l>\  himself  whioh  is 
Uinroughly  ventilat^^d  day  and  Bight,  whose  clotljos  are  fiiangotl  ouco 
or  twice  a  day,  and  whose  dejections  are  i-emoved  at  oaco  and  care- 
fully disinfwtdwl,  lh«  diseaHe  dofs  not  attark  tlif  ittti^iidaids. 

Since  objection  mi^ht  l)e  raised  iii  rt^gard  Ui  tU^  <'a>it>H  al>ovc  ro- 
Lited  that  the  disease  could  have  been  ocrjuirotl  by  other  uieauH  than 
iufecti(m,  we  may  refer  to  tlie  HtatiHticK  i-nlh^rled  by  Fri'iirli  pliy- 
Hicians  in  the  Crimean  war,  accordinj^  to  whirli  it  is  srf^t  tliat  in  tho 
general  wards  13  physicians  and  3  sistei-s  remaiticd  free  from  tlie 
disease  and  that  amon^  TiiJ  pjitif^nts  1  only  contrartcd  tlio  afT»'('tion; 
on  the  other  hand,  in  thu  wanls  wln^rn  typlins-f^vcr  patifuts  were 
received,  of  the  0  sisters  H  were  attacked,  of  tlio  14  pliysicians  4,  and 
of  the  127  nurses  and  orderlies  57.  This  deumnstrates  Hint  Hn*  dis- 
ease was  spread  by  coiitaK''"'- 

The  data  of  this  same  war  show  thiU  tho  En^jHsh  auil  Fn-nch 
were  encamped  iu  the  Kaino  |»laf*^  and  that  tln-y  wen*  sulijocti'd  to  tht^ 
same  discipline  and  Huffereil  the  saim-  fatij^'ui'S,  yet  lyphiiM  fi'Vfv  |in'- 
Tailed  ranch  nif>re  extensively  anmn^;  tlin  Fren«'h  than  aniouy;  tho 
Enplisli.  The  cxit]anati<in  of  this  dirt't'ifnci'  \v;is  tliut  (hi-  b'uts  of  the 
Eui^lish  were  pitched  far  apart,  tluil  their  barracks  WMri>  spHrii.iirt 
and  well  ventilated,  and  tliat  their  foml  w.is  iM-ttcr. 

Another  importuit  fart  is  that  in  iiospitaU  in  \vhi('h  tli*'  paliniits 
are  much  crowded  and  in  whit-h  the  vHtitihitiori  is  bad,  tvphiis  fin>r 
assumes  a  more  grave  form,  as  was  seen  uiU'r  tin-  ImUI^'  of  Lr^ipsic. 
Those  who  wore  treatid  iu  thn  hosjntals  of  MawiH«'  and  (_'oln;^'uf»,  iu 
which  they  were  literally  lu'rded  top'tiirr.  siiiVcrt'd  ;i  much  ^^reater 
mortality  than  thowo  wlm  were  attendi'd  iu  tlic  oprn  courts  boniuso 
there  wtis  no  room  for  them  iu  tho  wards,  I  was  uiturssof  a  similar 
fact  in  18(»1,  whfu  I  was  lM*ginnijijr  my  nuMliral  stndit's.  At  that 
time  private  patients  were  treated  iu  clospd  rnoms,  iu  which  thcro 
was  but  little  circuhdioti  of  air,  and  th«'  mortulity  nmou^:  thorn  was 
much  greater  than  anirm^  hospital  paiirnts  wlio  wen-  troat^'d  in  biT^jii 
wards  the  wi!idt>ws  of  which  were  kept  oi>eu  the  entire  day. 

Contagion  may  also  oornr  by  unmans  of  various  objct-ts  vvliich  tli9 
sick  have  used,  as  is  evidi-nn^d  bv  tho  following  case  narrated  by 
Pringle,  and  wl]i<di  is  ropealt-d  in  nil  treatises  on  typhus  fevor. 
When  the  English  avuiy  was  waging  wjir  iu  Gormany  iu  174^1  there 
were  received  at  Gand  a  large  number  t>f  t*4d-s  iu  which  tyidiua-fever 
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patieutH  had  beeu  treated.  Theoe  teutu  were  Kiven  for  repair  to  a 
workiiuLri  in  llio  oity,  and  he  and  iwnnty-tlirp<^  othiTH  who  had 
awsistod  him  in  the  work  were  taken  down  with  typliuH  fever  and 
seveuteeu  of  them  died.  TyphuH  fever  wan  uot  pn.*>^ent  at  tliut  time 
in  Oand,  and  none  of  Hie  workmen  wlio  were  en^a^ed  in  reimirinj^ 
the  tentH  hml  had  any  oommnuicati('>u  witli  the  typlnis-fever  jiatienta 
amonu  the  soldiers. 

ThH  phu-^e  ocfupied  by  a  typhiw-fever  fjatieut  in  the  ward  of  a 
liospitjil  may  i*etaiu  the  contjigion  and  paan  it  i»u  Ut  tliis  patieulH  huc- 
oessor.  It  haa  Iteen  noted  in  tlie  Health  Department  of  Afexico,  under 
which  an  insi^eotlou  in  miule  of  hoiiBea  where  typhxiH  fevi-r  htiH  ac" 
eiirred,  that  tlje  diHeaHH  often  attaekn  in  HureeBsitm  all  who  o4*eupy 
the  infe(;ted  dwelling  nuloHH  a  thoronieh  diKinfeetion  of  the  premiaea 
has  been  nmde.  The  cfmta^ioiis  principle  may  Ix?  jireaerved  in  the 
walla  of  rooran  in  which  typhuH-fever  patients  have  U^en  care<l  for,  aa 
the  foUowin^c  cjiho,  for  an  account  of  which  I  am  indebted  t*»  Dr, 
Ponce,  r»f  Telancin^^o,  demouBtrates.  During  tlie  course  of  tl»e  ejii- 
domio  which  previiileil  in  that  city  in  18W>,  a  wimxIcu  hut  waa  used 
for  tlut  imdation  of  the  Hick.  At  tlie  end  of  the  epidemic  thin  hut 
waa  alm.niloned,  and  remained  empty  until  February,  iHiMi,  when  an 
order  waft  driven  to  destroy  it.  Nine  i)erHi>nH  were  preaent  tluriii^  the 
demolition  of  the  building,  Home  of  whom  iM'tunlly  W(^r«^  en^aK^^d  in 
the  work  whilH  othera  were  ou-hiokorH  nimply  ;  all  of  these  were  taki*u 
ill  with  typhua  fever,  aeven  died  and  two  rwoVHre*!.  At  thia  time 
there  were  no  cjihch  of  tvphurt  fovor  in  Tebinciix(,'o.  TIhh  fact  jirovea 
not  only  that  the  gi>rm  of  typhua  fever  nmy  n^maiu  in  thn  whWh  of  a 
hourte  but  alno  that  it  may  preaerve  ita  infectiouHUeKM  for  aix  yoar^. 

Hit  lonj;  as  the  mirroorj^anirtin  of  tyjthuK  fever  remains  undiscov- 
enxl.  and  im  the  orgau  or  or^tuiK  in  which  it  reaidi^a  and  tbe  manner 
in  which  it  makeA  itH  exit  from  the  ImmK  are  unknown,  we  are  not 
able  to  determine  ]«isitively  the  mechaniHm  of  contaji;ion.  Althou^jh 
the  data  haWnK  reference  to  the  etiolojjy  of  typliUH  fover  are  aa  yet 
rather  vague,  I  think  it  will  lie  woll  to  reWew  them,  Hince  they  liave  a 
bearing  u|M>n  the  proptiylaxis  of  the  dineaae. 

For  a  long  while  the  Hkin,  more  ea|>eeiaJly  Uie  acules  given  off 
from  the  chararteriatic  eniption  of  the  disease,  htm  been  supixiaed  to 
pontnin  the  rontagiouw  principle,  thin  belief  Iteing  based  uiMtn  the 
fiu't-s  above  related  tlmt  the  patient's  underclothing,  his  IxMlclothiug. 
tlie  uiattreM  upon  which  lie  Uy,  and  the  teut  which  Bhelten»d  him 
havM  i«»rvod  aR  means  of  conveying  the  disease. 

It  has  l>e<?n  supposed  also  that  the  microt>es  may  bf  scatteriHl  by 
means  of  the  Hj)ntum,  dried  and  enrried  al>out  in  the  atroospliere,  this 
belief  finding  its  BU])]tort  in  the  following  observatiou  of  Chantemease. 
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In  Lille  an  a<lvocat<*,  a  commisflftry,  .iiid  an  attoiidaiit  in  tlie  ntint 
were  uttnA'kdl  witli  tvpluts  fevf^r  althtuiuli  tliny  luul  Und  irn  cmiiunmi- 
cation  with  auy  oue  Hufferiu^^  frtmi  tlit^  ilint^JMe.  luvf^itigiitiiin  Klinwed 
tliat  these  jwrsous  coitltl  not  liuve  ot'qnired  the  coutjigiou  clncwhere 
thau  iu  the  ixilice  court,  wiiere  every  day  were  broui;Lt  tom'tlior  n 
groat  many  tnnni)8  and  other  men  corninf;  from  the  mnst  infiH'teil 
quarters  of  the  city,  who  always  left  Ijoliind  them  ti  Inrj^o  i|uatitity  of 
expectorated  niatt^T  on  the  floor.  This  mjilt*'r  iMM-iLiim  dvv  inu\  was 
thrown  into  the  air  on  the  folhiwiuf^  dny,  when  tht^  fourt-ntom  wha 
swept  withcmt  auy  precautifm  l>f*iu^  tnk«'u  tu  sprinkle  tlii>  floor.  Ak 
may  l)e  seeu,  however,  tiiiH  Uwi  is  not  n»iii']iiHive. 

We  may  regard  the  fecal  discharg»'H,  niul  in  geiier.il  all  the  exi*re- 
tions,  08  i)robal»ly  of  gnvit^^r  iinp()rtiiui'o  in  ;^m  ctinUtgii'al  HPI^M^^ 
Among  physicians  ]»ractisii)g  in  Mnxii'o  tliM  lH'lii*r  is  vi-ry  pn'Nal^'ut 
that  typliUH  fever  may  \m*  coutnLct4*d  by  inludiiif^  t1i4M  !ii;inrUi'tiiH  riiMti 
water-closets,  drains,  or  olmtructod  sowitm.  lufi'ctiitn  through  frcal 
matter  iu  i^roceHs  of  decompuHition  U  th*'  only  i-aiisr  to  wliirli  could 
l>e  attribut#»<l  many  Huiall  eiiidemicH,  espfrially  oiio  whicli  ocrnrred 
some  years  ago  in  tlie  ItoHpiciti  de  Pobn^«  iu  thi^  city  of  Mi-xico. 
Dr.  Nicolitfl  Ramirez  de  An-llauo,  m*-udM'r  of  th*'  Su|H'rior  Couiu-il 
of  Health,  deacriljed  this  very  iuter«^Hiiiig  case,  hh  regardn  th^  (|U)»h- 
tion  of  iufprtion,  at  the  nieotiug  of  the  Aiucrii-au  Pulilic  ITiMilth  Akho- 
ciation  iu  1H!>2.  In  IM*)*^  tlin  Iioumo  draius  bocuuH'  rlog^cd  in  front 
of  the  childreu'H  dormitory  in  the  Hospiiio  de  Polm'S.  Very  iiii- 
pmdently  thfl  drainn  were  oppii^d,  atid  tlip  fccMl  rojiteids  ^vi^ri'  vi- 
movcd  and  phw^od  in  front  of  thin  Raiiie  doinntnry.  Tho  cliildrru 
tdeejnng  there  were  attacked  with  typhus  t'cvt-r,  n\u\  the  epidemic 
continued  until  tiie  obstmctiou  was  vciiiovimI  and  Mih  ilrains  wnre  dis- 
infected and  t'losod;  then  taily  it  lUsappcanMl  complcti'Iy. 

The  HHiut^  aut'ior  lias  n»i)ort(*d  tin*  foUmviug:  *'Tlu'  i']»id)'niif 
whii'li  rM'cnrrrd  in  the  Hciiool  of  Correction  in  Sciiteniln-r,  ].SS*i,  wjia 
nndonUtcdIy  due  to  iho  sauie  canst*.  It  began  Jiiiiotig  the  inmates  nf 
tliH  awylnm,  whf»  ocnipicd  a  dormitorv  sitiiah'd  lit  tlie  northern  end  of 
the  fii*rit  ciinrtyard  of  the  building,  thi*  bad;  windows  of  wliirli  lonked 
out  upon  thr  second  courtvard.  where  at  that  tiuji*  \vrie  Ineatrd  the 
jtrivieH  of  tho  iustitulion.  TlicHe  were  kt*j>t  iu  .surli  bud  conilitiiai 
that  the  contcnlH  overfitiwrd  a  portion  of  thn  yard.  As  I  said  tliis 
dorrnitfu'v  wan  the  first  invaded,  /md  for  more  than  twenty  days  nil 
the  inmates  who  were  attacked  with  t\  phus  fever  were  of  those  who 
slept  iu  it,  and  only  at  the  expirntion  of  that  time  the  children  occu- 
pying othor  dormihtries  began  to  1h»  attai-ked,  the  total  uiiuiber  of 
caseB  being  about  oue  hniidrr-d.  It  is  tn  lie  noted  tliat  at  the  entraucn 
to  the  dormitory  iu  whicii  the  first  cases  occurred  there  was  a  closet 
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unprnvidefl  M'itli  traps,  which  cominnnioated  with  tho  general  sewer; 
and  uotwithstiuidiuj;  the  cleaniineHs  which  was  horo  maintained  the 
atmoH[ihere  of  the  dormitory,  in  which  the  ventilaticm  was  uot  (^*>od, 
was  loaded  with  had  odors.  The  flick  wore  isolated,  disinfection  was 
made,  tho  rooms  were  well  ventilated,  the  water-closet  in  tht^  dormi- 
tory was  removed,  and  the  otherH  were  repairml,  the  leaks  being 
Hto]>ped;  in  this  way  the  di8A])i»earance  of  tlie  epidemic  was  effeetetl, 
and  no  cases  hnw  occurred  in  the  iustitutiuu  since." 

The  wiiter  just  quoted  adds :  "  Innumerable  aro  the  honses  in  wliirh 
an  iuapectifin  made  on  account  of  an  outbreak  of  typhus  fever  shi>w8 
sewp.rs  witliuut  any  flow,  stupj>t'd  Tip  with  fecal  matter  in  pntcess  of 
decomposition.  I  have  records  of  many  very  curious  ol)sen'ation8 
concerning  infected  liouses  in  which  the  epidemic  ceased  the  mouieut 
the  cluscts  and  sewers  were  cleansed." 

According  to  the  i*eport.s  of  the  sanitary  inspectora  of  the  city  of 
Mexico,  typhns  fever  could  ho  nttrilinted  to  tho  eujauations  from 
fecal  niait4:'i's  in  process  of  (lecomposition  in  1,10S  cases  out  of  a  total 
of  5,749  inspections.^ 

The  soil  of  Mexico  city,  whicli  is  made  ground  in  some  streets, 
is  fornied  of  detritus  from  demolished  buildings  and  refuse  of  nil 
kinds,  and  the  Hubsoll  immediately  beneath  is  saturatcul  with  liquids 
snaking  tlirough  the  walls  of  vaults  and  sewprs  loaded  with  organic 
mutters  in  prin-i'ss  <if  d*'comi)ositiou.  Excavations  whicli  are  made 
in  the  soil  for  the  placing  of  water  mains  or  gJis  j)i[ies  uncover  this 
infected  hiVfr.  Many  of  tliose  who  contract  typhus  fever,  acconling 
Ui  tli(^  testimony  of  respoiisible  physit-iaus,  ran  ] joint  to  no  oth<'r  cause 
for  tiicir  disease  tlian  the  emanatiims  frtim  theso  excavations. 

The  emanations  alone  from  fecal  ni.-itters  in  i process  of  decom])osi- 
tion  have  suthc4*d  salist'aetorily  to  cxjilaiu  tho  (jccnrrenco  of  typhus 
fever  in  villages  and  im  estates  where  there  is  no  large  collertion  of 
jteojile;  among  those  wlut  have  not  Ik'cu  exposed  to  privations  of  any 
sort;  and  in  coajniuniticH  in  which  there  has  been  no  amt-ocedent 
cjise  n(  tyi>hus  fever  to  which  the  iufectitui  might  be  attribut*^!. 
Some  of  these  villages  and  estat4'S  were  situated  in  the  ])1ains  of  Apara 
which  oc4-upy  eh-viited  jioints  in  tlie  central  jilateau  at  the  couuti'v, 
HWe|»t  by  the  winds  wliii-h  blow  there  incessantly. 

Ah  we  have  said  bi'fore.  bfU'terioliigy  alone  can  solve  these  prob- 
lems, but  we  hav(^  just  sjiokeu  i>f  enniriations  from  fecal  matters  and 
this  leadn  lis  b)  study  the  <|uestion  whether  or  not  the  air  may  be  a 
niediuin  for  the  conduction  of  the  germ  of  ty])lnis  fever.  Wlion  an 
opidemii'  of  tyjthus  frver  has  broken  out  in  the  %vard  of  n  hoHpital  it 
luts  been  noh'd  tlint  tJic  ili.sejtse  has  tra\elled  from  bed  tolled,  and  this 
Las  been  attributed,  and  jnstl\ .  t*i  the  fart  thiit  the  air  paaaing  over 
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the  patient  took  up  the  germs  of  the  disease  aud  trauamittfHl  them 
to  his  imme4.1iate  neighbor.  In  theae  cast^H  we  rauuot  attrilnite  the 
sprea<l  of  the  diseiwe  to  conUiginn  carripd  by  the  uurses,  for  wore 
such  the  case  the  fever  wouhl  bti  distrilmUHl  generally  Ihnmghmit  the 
ward  am!  would  not  travel  frtmi  Ited  to  bwl  iu  regular  onh^*. 

Tlie  fact,  which  I  have  previoii.sly  meutioupd,  that  iudividiials 
have  contracted  typhus  fever  at  a  time  wlicit  it  did  not  prevail  epi- 
demically, after  having  Ijn^jtthed  iu  the  effluvia  from  a  water-t'lonet,  a 
drain,  a  sewer,  or  a  recently  o[)ened  excavatinu  iu  iufecrted  soil,  can 
be  reatlily  explained  by  admitting  that  the  air  may  IrauMjMut  the 
germs  from  the  infected  place  to  the  organs  of  tfie  om^  who  contracts 
the  disease.  But  tliis  trausmisHiou  does  not  tnke  jilace  over  h>ug 
distances,  as  was  formerly  brlieved  and  an  nmny  Iwlieve  at  the  pres- 
ent day.  Ah  we  have  already  said,  it  is  Hufficieut  to  jjlact*  tlii^  ]>atif»nt 
iu  a  room  by  hiFusolf  aud  to  sliut  off  direct  conununication  from  the 
outside  with  his  attendants,  in  onior  to  lu-evcnt  the  sjiread  of  tlm  dis- 
ease. No  cjise  hiis  evpr  l»een  known  of  a  typhuH-fevf»r  jiatieut  in  a 
house  on  one  side  of  a  street  coinninnicating  his  disease  to  p*'rsous 
living  on  the  other  side  of  tho  street,  oven  when  the  width  oi  the  latter 
was  no  more  than  twelve  or  lifteen  yards  aud  wheu  the  wiudows  of 
the  two  houses  were  constantly  oppu.  Some  accurate  observations  of 
Bronardel '  also  conlirm  this  view. 

In  the  HiJHpibil  iJujirez  are  received  all  thos«3  suffering  from 
typhus  ft'ver  who  cannot  be  taken  care  of  in  tln'ir  homes,  either  by 
reason  of  the  impossibibty  of  isolation  or  because  lliey  are  unable  to 
secure  i)ro|>er  medical  attendance.  Yet  there  is  no  case  on  rocord  iti 
which  the  disease  has  been  c()mmunrcaterl  tn  pcrsints  living  iu  any  of 
the  houses  in  the  streets  surrounding  tlie  hospital.  Thi'sc  facts  show 
clearly  that,  although  the  air  nmy  be  the  agent  of  iijinsniissiftn  of 
the  conbigion  of  typhus  fever,  it  can  be  so  only  for  sfiort  distances. 

Frcun  what  has  been  said  it  is  mcl-u  that  typhus  fever  niav  be 
transmitt*Hl  from  one  ill  with  the  disease  to  a  healthy  individual ;  but 
many  medical  authttrities  also  loM  that  it  nmy  appear  s)K)uta.nt'ously 
in  persons  affected  with  various  diseases.  This  mode  of  origin  of 
typhus  fever  is  kncjwn  as  the  autoclithomms. 

According  to  the  teaching  of  Hildi-brand,  fintoehthnnons  typhus 
may  arise  from  other  diseases;  from  Uk'  crowding  b^gether  of  nuiuy 
people;  from  the  breathing  in  of  auimid  emanations;  from  want; 
from  exliaustion  through  ovenvttrk;  frnta  all  those  causes,  in  a  word, 
which  depress  the  vitiil  intwers.  This  doctrine  luis  had  many  strong 
njiholders,  such  as  Mnrchison,*  Fauvel,  Jacccmd,  Kelsch,  and  others. 
I  cannot,  in  a  work  of  this  kind,  n-i-ite  all  the  detailed  cases  which 
are  repeatedly  quoted  by  the  authors  mentioued  iu  suijport  of  tliia 
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aHflortioij.  TIipsg  firo  ennoH  of  tlio  ;iiipoaranc*o  nf  tyi)hiis  fever  in  car- 
tiiiri  (HHtrifU  folluwiu^;  tlio  fiiiliiri'  of  tli«  ompH  for  soviirul  Kuouossive 
.veara;  (»f  ilio  aitpoaraiK'o  of  tho  tliHrtnae  auiouj^  thoRo  Meiiteucod  t(i  tlio 
galleys  and  iHoljitt?(l  Htrirtly  witlinnt  tlm  jioHHiivility  of  t'ommuuicatiug 
witli  auy  typlmH-fevor  patients;  of  the  ofourroiu'o  of  typluw  fever  on 
rtliipboard  amoiiKtlio  Freueli  troops  ri-turuiuj^  from  tho  Crimea;  or  of 
the  orij^iii  of  the  diwoiwo  iu  ttvercrowdpd  jirisoUH.  In  all  these  cases 
Uio  autliitm  who  rointrt  tln-in  ansort  that  it  \v/ls  im[ioHHilile  ia  diwover 
any  cawen  oi  typhus  fever,  from  which  otmla^,'i(ni  miKht  have  come, 
anions  the  ronimnnitiew  or  at^;;n'^jLtir>nH  of  soIdiBrK  or  prinouerH  in 
whieh  ttie  cpidenni-n  otH-nired;  and  It^^iii;;  uiialile  to  liud  any  otlier 
exjilanaliou  of  the  outbreak,  the  writei's  have  been  hnved  to  take 
refn^;*^  iu  tln^  bcliff  in  the  s|H)ntanet»UH  *»volntion  of  the  uiahuly. 

in  tli(^  ^reat  warn  whieh  dcvastatod  Europe  iu  former  a^f^H  and  in 
the  4'aHy  yearn  of  tU'iA  century  thei-e  wnn>  united  iiH  thewe  conditious 
which  have  been  (Mniinprati'd  :  liinij^er,  fatigue,  moral  dppn^w.sion,  pri- 
vations of  all  sttrts,  frowdiu;;  tn^^»ther  of  soldioiM  in  MJdpH  Hervinjij  an 
transports,  and  tlio  distress  n'suUiii^'  froiii  prohjiij^edsiojjes  of  fortified 
towns.  A  Frciu'h  physician,  Ivclsch,"  evpreHsiuj^  the  opinions  of  all 
the  iniUtnry  suri^t^iins  who  witnessed  tlie  epidemic  of  ty]»hnfl  fever 
oivuirin^  in  Al^priii  in  iSlWV-tls,  lias  sustained  with  nincl!  tnli^ut  and 
liy  thn  wi'ight  ()f  ver\  many  facts  tlie  doctrine  of  thn  autuchthouoiis 
ori^^in  of  tins  diaeast^  This  writer  believes  that  the  starvin^^  bands 
of  Arabs,  who  were  iu  the  last  I'xtri'mity  of  misery,  suffering  fr«tni 
diarrhovi  and  (tthfr  diseases  which  Inul  reduced  them  greatly,  coven^d 
witii  r/i^^s,  and  tiltliy  boyond  exi»ression,  who  oame  to  the  t(»wns  occn- 
jiicd  by  till'  Frmich  to  ln-^  fund  and  shnltcr,  i^ave  rise  to  tyjjlms  fever 
anions  the  Fr^-uch  tmops  without  thcniscK^s  having;  the  disease, 
althouKh  they  had  originated  it. 

ThoHt'  who  o]i]w)Hn  this  tlh'ctn  are  very  nmnerous.  They  explain 
the  factM  of  the  kiml  iiiMive  narratetl  by  aflirininK  that  the  iuvesti>;a- 
(ion  has  not  been  c.irvii'd  so  far  as  t<»  ex<^h;de  the  j)o;-tsibility  of  thnro 
having  brm  a  ]ni!n;ir>  case  of  tyjihus  fcvi^r  to  which  the  snlwoipient 
cases  could  be  attrilmted.  Thi?  partisans  tif  the  theory  of  direct  or 
imnii'diate  cttnta^ion  <tf  typhus  fever  believe  that  want,  crowdiujj, 
overwork,  and  mental  distress  hiwer  the  resintin;;  powei's,  predispos- 
ing tlie  imliviibin!  ti' the  disc.-ise,  and  so  <'onvert  the  sporadic  oi'cur- 
ri'uee  of  typhus  fevr  into  .m  epidemic;  but  they  insist  upon  the  nb- 
Hobite  neceHHity  <'t'  the  inhmlui'tiitii  nf  tlie  disense  int'i  a  ]>lace  before 
(»thi'r  cases  itniy  develop  there. 

I  mi^;ht  to  note  that  Kelsch.  wfieii  he  mploys  the  word  "autocli- 
thontnis,"  doi's  not  mean  sfti>ntaneous  ^iejif-ration  of  the  ^^'enn,  but 
that  this,  which  is  commonly  present  iu  certain  oryans  of  the  body, 


aotjuii^H  ft  reuewod  m-livitv  wlicu  it  iru-otn  with  (NJinlitimm  favomlilt! 
to  its  (l<>vplojmic'nt,  hiicIi  jlm  arc  thoHo  aWnvw  ciiuiiipnitRl.  He  An\t- 
porta  liirt  tiiporv  with  the  mitliority  uf  PiiMtcur,  from  whom  ho  quntea 
the  folhuviji^  l>:Lm^;nqih :  "Th^HH  me  other  viruhMit  tlisojim^H  whifli 
Hpi)eJU'Hpoiit.fiiii'(iiisly  ill  one  fonutry  ar  Huotlicr,  such  as,  for  ex*imple, 
typhus  fover  iu  c*ami>H.  Without  any  doubt  the  spores  of  the  nii- 
crolH^8  which  ^;ive  rise  to  these  diHciuses  arc  Mniltt*i"ed  evprywhere. 
Man  carriprt  thoiii  iu  hiiUMPlf,  [it^rhnpH  in  tin*  iiitprttiiuil  cMiiftl,  without 
much  injury,  but  they  may  at  any  time  becomo  diinjrortuis,  wheu 
their  viruIciK'O  IxHinuieH  pro^rt^ssivply  iiifreaspd  inult*r  conditioim  of 
uVHrcrowditJi^,  of  huccchhIvc  rt^produi'tiou  on  tlin  Hurfjico  of  il  wound, 
or  iu  some  other  mauuor." 

The  oppnuents  of  the  autctclitlioiiotiH  theory  of  typhuH  fever, 
whoHP  RpnkcMiiuiii  is  Nntter,  say  that  wlicti  dini'iiHes  are  <'jLUsed  by 
germs  wliicii  exist  norfjially  in  tlie  natural  cjivitios  of  the  Imdy,  these 
>?ermH  are  frei|U*«utly  found  there,  iw  wi*  sim*,  fur  exauijilc,  in  the  ease 
of  piuninioiiiji,  f'rysi]u4aH,  ctr.,  but  that  this  is  not  thn  raHi»  witli 
typhus  fevt^r,  which  made  its  appearance  recently  in  ruris  after  un 
abeeufo  of  eighty  \ears. 

In  onVr  to  account  f<»r  the  appearance  of  e[iidemic  tyjthus  fever 
in  prisons  where  it  had  not  previously  existed,  in  ships  after  lon^,' 
voyaj^efl,  or  in  other  ])laces  where  it  had  not  liefore  been  observed,  it 
hds  been  nec^-Hsary  to  resort  to  one  of  two  ex]ihiualious,  namely, 
either  a  diminution  of  resistance  tif  the  individnals  who  are  attackeil 
er  an  iucrcase  in  the  vindeucB  of  tlio  pathoj^cnic  ^imn.  It  is  i*vident 
that  all  the  cauMPS  u!mivc  inentioniMl  act  by  lowering  th(*  JK^wer  (tf 
resistance  of  the  indivitlual ;  or  to  speaii  with  greater  prp('isi<>u  in  the 
l&nKUftK**  '^f  fleieucc,  they  jjrepare  a  favoralth*  st)il  for  thi^  ^rowtJi  of 
the  typhus  >;erm.  As,  howt*ver,  it  s<mn'tinics  hajiiH'iis  that  there  are 
uo  bad  crmditions  existiii^^  iu  the  individual,  that  i-s  to  say,  the  soil 
lias  not  been  reiirlercd  nu>rc  favi  Table  to  tlin  ^rowtli  of  the  ^icrni, 
we  tiu'U  have  tr>  invoke  the  factor  of  aunmeuterl  vi?idence  of  (lie  ^ei'in. 
And  in  fact,  in  localities  where  \\  |»lins  fever  is  endemic,  as  through- 
out th*i  central  |ilatejiu  uf  the  Mexican  re|iublii-,  lliis  disease  assunu's 
au  epidendc  prevalence  in  the  winter  season  when  rain  seldom  falls. 
This  increase  occurs  aliimst  sinniltanenusly  in  Ttduca,  (^ui-rctai^o, 
Ouunajuato,  Ziicatecas,  San  Luis  l*(jtosI,  Pachuca,  and  other  cities  of 
the  central  plateau.  (Jraves' nmkes  a  similar  (tltservation  as  regards 
Ireland,  and  the  sauH-  lias  been  I'enmrked  by  writeis  in  ntlu-r  cinnitries 
iu  which  typhus  fever  is  endemic. 

My  own  opinion  is  thid  we  have  no  ri^ht  to  sacrifice  olmerved  and 
ntteste*!  facts  to  the  lack  of  a  satisfactory  exfihuiatiou  of  their  causes; 
and  tluit  we  ought  to  cherish  (he  hojuv  (hjit  our  science,  as  it  pro- 
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gressBS,  will  ^ive  uh  the  key,  wliit'L  at  jireaeut  ia  uot  in  our  posses- 
sion, that  will  enable  tih  tn  discover  tLe  primary  cause  of  typhus 
fever;  anil  we  miiBt  content  ouraolvea  in  the  mean  while  with  noting 
the  hu-ta  and  studying  the  secondary  causes. 

Bacterioloqy. 

Up  to  the  time  these  lines  are  written  the  pathogenic  microbe  of 

typiiuH  fever  has  not  been  discovered.  We  may  note,  however,  the 
attenii>ts  that  have  been  made  in  this  direction.  Hlava,  of  Praj^e, 
hart  described  very  miiiut^?ly  a  Htreptf^ibaciilus  met  with  in  the  blood 
of  tiiOHe  dead  of  typhus  fever.  Kasuu  has  found  in  the  blood  t>f  the 
spleen  in  juitientH  with  t,vphna  fever  certaiu  rounded  bodii»H  with  fili- 
form prolongations  posHeBsin^jf  movement;  ho  eulla  them  Sinrorhn'Ue 
tJ((ufhf'ui(ittr<t\  He  has  found  them  quite  constantly  ids*)  in  the  ljkM)d 
drawn  from  the  finger  tijw.  Dubief  nnd  Bruhl  deHcril>ed  l)efore  the 
Aciuieiuv  of  Medicine  of  Pai-is  a  microorganism,  which  they  called 
IMplonxvun  rj-tmf/tcmffflrus^  found  by  theui  in  the  blood  of  nine  typhus- 
fever  patients  during  the  small  epidemic  occurring  in  Paris  in  1892- 
9*^.  They  ftniud  it  also  in  the  lihsnd  in  six  bodies  of  thfise  dead  of 
t;  phus  fcviT,  and  in  the  mucus  of  the  nasal  fossip,  the  pharynx,  and 
th(>  larvnx.  HaUHlmlt-pr  and  Etifmne,  however,  failed  to  detect  tliis 
biLcilluH. 

Le  Gcmb'O  found  a  ]iiicrf>iie  resembling  El^erth's  biwillua  in  the 
blood  of  a  typhus-fever  patient  during  life,  and  in  n\\  the  organs  after 
the  death  of  this  person.  Calmette  believes  that  the  microorganisms 
observed  in  the  lilood  in  tyi>lms  fever,  and  descriljcd  Ity  Hlava,  Babes, 
Coiid)eriialH,  IJruhl,  and  Dul)ief  are  .simply  fiinns  of  one  and  the  same 
brLcillus  (lescnbed  by  Calmette  himself,  Ity  Thoinot,  and  by  Lewa- 
scliew. 

In  Mexieo  the  iiivcstigatioiiH  made  by  X.  Ramirez  do  Arellano  and 
I.  Prieto  have  given  no  definite  results.  A  veterimir.\'  [uactitii^ner, 
Jose  L.  (h'imez,  us  the  result  of  a  series  nf  investigations  in  the  lal>- 
oratory  of  the  Superior  Council  of  Health  of  Mexico,  luis  come  to  the 
conclusion  that  the  uucrobe  which  produces  bovine  typltus  is  identi- 
cal with  that  of  i\  plius  fever  iu  man. 

GwxiR.vrHicAL  Distribution. 

Tvifhus  fever  occurs  in  eudemii*  form  iu  ujauy  different  localities! 
in  ( jreat  Britaiu,  and  es|Hvially  iu  Ireland ;  but  throughout  the  ITnited 
Kingdom  it  is  miniifewtly  iliKappearing,  as  the  following  figures  show: 
Iu  Ireland  there  were  505  deaths  m  the  year  18S5,  and  only  '200  in 
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1891;  in  Scotland  in  1871  there  were  1,129  tloatlis,  but  in  1K90  only 
77;  iu  Eiiglantl  alsit  the  (liHeaae  lias  markedly  {lecroast'il.  In  many 
provinces  of  Biis^hIm  typlnis  fever  exiabi  iu  (^ntleniic  form.  It  in  also 
endemif  iu  AuHtria-Hun^ary,  eHpei'Iallv  in' Bolieiida,  Moravia,  Sile- 
sia, and  (ralicia.  Tim  disease  is  likf^ivme  erjdeinif  in  Germany,  es- 
pecially  in  the  northern  part.  In  PrnsHia  ty|jhua  fever  is  gradually 
diminishiuy,  as  showu  by  thi*  folhtwiiij^  fi^^un^s:  In  187fl  thi^re  were 
2,72()  cases;  this  number  fell  to  1,1'.):^  in  IJHHO  and  to  174  in  1HM5. 
Tvfihus  fever  is  endemic  also  in  the  Pronuce  of  Algarve  in  Portu^Hl. 
In  Italy  the  diminution  iu  the  mortality  of  tht^  disease  is  noteworthy  : 
iu  the  year  IHHH  then*  wvn^  2,irH1  i]i';itlis  from  tliis  disease,  while  iu 
iHlll  tliore  wore  but  31.  In  France  typhus  fever  persists  ondemically 
iu  parts  of  Brittany.  As  \\i)  have  above  remarked  it  reap[M^ared  iu 
Paris  iu  1H'.J8,  aft^a*  having  l>eeu  al»sent  eighty  years. 

In  Asia  typhxLS  fever  i.s  said  to  be  endemic  in  IVi-sia  and  Chiua. 
It  Lius  been  reported,  among  other  places  in  Africa,  in  Egy]>t,  and  we 
have  already  spoken  of  the  endemic  existing  in  tlie  monnlaimms  por- 
tion of  Algeria  and  of  the  epidemic  recnulesc«nce  occnrriug  in  the 
years  18f;G-<;8. 

Coming  to  America,  the  frerpieut  coinmiinicatittn  VH?tween  England 
and  Canada  brought  typhus  fever  to  (juebec  and  Montreal  tm  various 
occasions  since  IH'il*;  and  as  a  result  rtf  the  great  Irisli  rmigratidu  to 
the  I^uit^^d  States,  the  cities  of  liostnn,  New  Yt>rkt  Philadelphia,  and 
Baltimore  Have  sut!'ered  frtjm  epidemics;  but  neither  in  the  United 
States  nor  iu  C'amula  has  the  disease  takeu  domicile  in  enclemic  form. 

Ill  the  Mexican  republi*-,  as  we  have  idreaily  remarked  several 
times,  typhu.s  fever  is  endemic,  and  it  will  be  interesting  to  con- 
sider brietly  its  gpogrii|dMcal  distribution  in  this  i'ountry.  Of  the 
data  at  our  dis]KiHfd  for  thi'  study  nf  this  question,  we  will  mention 
ouly  those  of  Dr.  Khinuiun,  contjiiued  in  a  ver^  interesting  comninni- 
catiou'  prescut^'d  to  the  Academv  of  Medicine  of  Mexico  on  April  7th, 
18fi6.  They  were  the  result  of  his  own  f)lwervations  and  those  of  the 
sorgeous  in  the  I''renc}i  army  r.f  invasion;  it  is  upon  thi^se  ilata  that 
I  shall  Ihuso  this  studv . 

Tlie  republic  of  ?iIexico,  im  is  well  known,  is  bounded  on  the  west 
by  the  Pacific  Ocean,  while  on  the  east  its  shores  are  ballusl  by  the 
Gidf  of  Mexico.  From  each  coast  the  laud  rises  gradually  so  at*  to 
form  a  tableland,  whii'h  we  have  fre<piently  referred  to  under  the  mime 
of  the  central  plateau  of  Anahuae.  Thegrcjitev  part  of  this  tublehtnd 
lies  at  an  elevation  *»f  over  two  thousand  metres  (about  six  thousand 
fiveLumlred  feet)  above  the  level  of  the  sea.  In  it  ?ire  found  the  |irin- 
cipal  cities  of  the  interi'T  of  the  countrv.  where  the  pofiuhitioi^  is 
most  dense.    Now  iu  all  this  region  typhus  fever  persists  eudemically 
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aud  preaents  freqnout  oiiitlemic  rocmdesceucefi  nf  wkich  wg  Lavft  rtl- 

rertcly  Hi>okoii.  Thnre  aro  here  inoro  tLau  fcwputy  oitieH  ilk  wlik:li  tlio 
diftpiisf^  hardly  ever  absolutely  diea  out;  aud  even  among  the  ruiiU 
populatiuii  typhiw  fever  occurs  quite  ofteu  aud  is  of  considerable 
gruvity. 

Upon  tho  slopes  of  tlie  CordilleraM,  aud  embracing  the  coutral  zone 
on  t!io  fiust,  tho  Httnth,  and  Iho  wnst,  thoro  ia  a  rogiou  iu  whieh  typhus 
fpver  ocrurH  at  iiitcrviilK  and  iu  HiH>nidic  form.  Eiddemifs  thptP  aro 
rai'e  and  are  iiRually  importe<l.  This  zone  iuchidert  tho  pnrtH  lyiiin 
between  the  elovationH  i.f  l,mJO  and  '2,(M»  iiietrta  (3,'Mt  and  O/AM) 
feet)  above  Hie  level  of  the  Hea.  Fiually,  iu  the  etuiHt  region,  alimjj; 
the  HhoroH  of  both  seaH,  typLuR  fever  is  extremely  rare. 

TIiIh  (liHtrilnition  preHents  a  Hiujjfubir  eontraHt  which  I  cauiiot  re- 
Hiftfc  eu]i>hiiHizin^.  Alou^;  tliin  coaHt,  e-ompriHiug  tlie  torrid  Kone  of 
Mexico,  i*  where  yellow  fever  exists  whcu  it  it*  imported  frtjm  Vera 
('rnz  or  from  the  uortlnTu  diatrictH  of  the  i)euiuHuhi  of  Yucatan,  the 
imjy  pfiiutH  iu  vvfiii'h  thi^  dine^ise  in  endemic.  Yellow  fever  may  de- 
velop alimi^  the  nlopea  of  the  Cordillerrts  up  to  an  elevation  uf  one 
tliouHaud  nietroH  uliove  tlie  level  of  the  Hea,  Itnt  lias  uever  invaded  the 
t'itie.H  of  tlie  central  [ilateau.  It  would  Heem,  therefrtre,  that  the  germ 
of  yellow  fever,  wliatever  it  may  l)e,  reipiii-ea  for  its  develoisnieut  cli- 
matic conditiiJUM,  the  opposite  of  those  which  the  typhus-fever  t;erm 
needs  for  its  deveh>pment. 

The  fact  tlint  typhus  fever  a«su(nes  the  enden)ic  form  in  Ireland, 
the  poverty  and  suffi'tiii^s  of  whose  inhabitants  are  well  known,  the 
Hiinilar  conditions  under  which  live  the  inhabitantH  of  Silesia,  con- 
cevniujj^  which  Virchow  Ims  spokeu,  aud  those  which  French  phy- 
sicians have  descrilMMl  as  existing,'  in  Brittany  lemi  us  to  believe  tJiat 
insnllicient  fi)od,  want,  cnnvdinj^  together  in  small  and  badly  venti- 
hitt'd  (piarters,  jind  phyHictil  depression  are  conditions  faviirable  to 
the  f^M'owtli  and  devi'lnpineut  of  the  jiatho^enic  germ  of  typluLs  fever. 
Similar  cnnditirtus  are  nii't  with  umfing  llie  lower  classes  inhabiting 
the  poon^st  quarters  of  lavKn  cities,  and  also  among  jK^ojile  who  have 
not  rcL-eivrd  tlu^  bmerits  i>f  civilization  and  who,  through  ignorance 
and  fioverty,  violate  the  most  elementary  rules  of  hygiene,  snch  as  we 
Hi'e  ;inioiig  the  Arnli  tribes  in  Algeria  (the  Kabyles). 

I  shall  not  ntlenipt  to  repeat  the  severe  critieism  to  which  each 
one  of  tlu'se  <'ircnmstances  that  I  have  just  mentioned  has  been  sulv 
jet-ted,  ruHl  whii-h  hiis  led  writers  on  ty]>huH  fever  to  rejet-t  as  cHuses  of 
the  disease  all  except  overcrow<ling,  jihysical  and  mental  sufl'eriiijf, 
ftud  ignorance  of  the  laws  of  hygiene.  These  are  cfunlitinnB  es|>e- 
eially  favorable  for  the  development  and  epidemic  pro])iigatiun,  but 

ihni-  »lr»  iinf  cnnop  if 
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Sboondabt  Causes. 

The  stndy  of  the  seooudary  canals  Ih  of  Ki^^Htent  interetit  autl  hIkhiUI 
not  be  omitted  in  nmsideriiig  th(>  etutln^^y  of  tyjtLiiH  ft'ver. 

Scj: — The  statistics  of  fever  hospitiiLs  iu  Londou,  Dubliu,  Ediu- 
buigh,  and  SttTckJiohu  flhow  that  tlie  two  sexes  are  e<iuuny  exposed 
to  typhiiH  fever.  In  Mexico,  hrtwever,  more  woiueu  than  men  are 
attacked  by  this  disease,  as  the  ft>llowinj;  fignroa  show:  Of  H,r»8l 
cases  of  typhus  fever  i-eiH>rted  to  the  Hii]>erh  >r  (Vnincil  uf  Hi-alth  from 
Aiif^st,  1891,  to  the  end  of  December,  181)7,  tliere  were  3,1152  men  and 
4,62U  women. 

Age, — Aa  regards  age  I  have  luado  fnpiii  thf  saitu*  souixm^s  the  ft)l- 
lowing  table : 


Under  1  year 

From    I  to    2  years . . . 
"      2  -     5     -     ... 

-  5-10  -  ... 
"  10  •*  20  "  ... 
"     20-30     -      ... 

-  30-50     ■'     ... 

-  50-70     "     ... 

-  70  -  tK)     "     ... 

Total 


Cabiol 


Main. 

Faiiialea. 

Total. 

I 

4 

5 

9 

7 

16 

Ki 

HO 

165 

312 

351 

008 

I.(fi2 

1.365 

2.527 

1,223 

1,32« 

2.54W 

fl39 

1,312 

3.151 
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267 

477 

n 

17 

28 

3.053 

4.B29 

H.5«l 

Tn  tliese  figures  we  wfe  th»t  th^  dinoiiso  is  exf'redingl\  nirn  in  thM 
first  years  af  life;  that  it  he^'ins  to  (H'l-nr  witli  greiit^'r  fn-ijueiicy  be- 
tween the  ages  of  two  and  fivn  years;  that  between  tni  and  Iwful.^ 
yoars  the  disease  owurs  wifli  four  tinit*s  grrat^r  fretiin'iicy  Ihiin  lie- 
fore;  that  the  morbidity  is  t-iiually  great  bplwtn^n  twonti  Miid  tliirty 
years;  that  it  begins  t"  decre^ise  between  thirty  and  fift\  ;  aud  tlmt  it 
falls  more  rapidly  betwoeii  the  agf^s  of  fifty  and  seventy  yejns,  and 
still  more  between  tlmsi.*  of  .seventy  and  niiivty.  Itslumld  be  noted, 
however,  that  the  nuiul>er  of  inhabitants  lietweeu  seventy  and  ninety 
years  of  age  is  very  small  in  Alnxii-n.  From  a  tt)in[iariHon  of  these 
figiu-es  we  learn  that  tlio  ]n'riod  of  lifi^  niont  siTbjtvt  to  typhtiH  fever  is 
from  ten  to  fifty  ycarw.  Dr.  Jimt'nes^  draws  from  his  own  observa- 
tions the  eonelnsion  tluit  typhus  fover  is  most  fre*|ueiit  iK'tween  the 
ages  of  twenty  aii<I  forty  years,  a  foiK'lusiou  which  is  in  accord  with 
onr  own  figures. 

Typhus  fever  does  not  attack  recent  arrivals  in  a  region  where  it 
prevails  endemically  with  the  sami^  freijueney  as  docs  typlioid  fever. 
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This  sarae  Dr.  Jimeupz.  in  an  HualyfliH  of  one  linndrpti  and  nixtoen 
caaes,  fouud  ouly  eloveu  in  porsons  who  had  arrivetl  iu  Mexico  re- 
cently or  wlio  liJid  lx*fni  but  a  Hhurt  time  iu  the  city. 

Mauv  Eurtipeiui  writei*H  believe  that  ty  ]thii8  fever  d<:>e8  not  attack 
members  of  the  upijer  classen,  and  the  experience  of  Mexiwm  phy- 
HicianH  Hhrm'8  tliat  the  diHease  is  more  freciuent  amonij;  the  very  jxior, 
whifh  ohws  in,  as  elsewliere,  the  most  numerous:  howpver,  ih*^  dis- 
ease dfies  not  spare  altogether  the  upper  chisscs,  rsjx^eially  during; 
eiiidpini*!  periodH. 

Ono  attack  of  tyjihuB  fever  iisually  confers  immunity,  but  this  is 
not  au  abwolnte  nile,  as  many  authors  have  stated ;  I  myself  have 
records  of  numerous  cases  pro\iuji^  this  fact.  Indeed  there  are  many 
accounts  of  second  jittacks;  I  reinemher,  among  othei-s^  that  of  a  phy- 
sician wJio  had  charge  of  the  typlius-fever  patients  in  the  Hos]>ital 
Jmirez,  and  wlioin  I  saw  three  8c|mrak>  times  Hufl'ering  from  typhus 
fever;  ii,nother  ciiMt"  wliich  I  saw  was  that  4)f  a  lady  who  ilied  winle 
still  young  from  a  third  attack  of  typhus  fever. 

Setfsuus. — Tlu^  relatiftii  of  season  to  the  provalouce  of  typlius  fever 
has  l>een  variously  stjitj'd  by  difFerpnt  authors,  but  in  gt^neral  it  is 
held  that  the  disease  *x^c;m*s  with  greatest  freipieucy  in  the  winter 
and  spring.  Tliis  belief  is  continued  by  Hirsch's  tabk\s.  Of  147 
epideiidi'S  which  luive  |)revalh*d  in  tlie  east^^m  and  western  liemi- 
S]}heres  iu  tHnipendi'  ami  cold  regions  and  in  which  a  record  has  been 
madn  of  the  ilate  of  appearance  ami  the  4lnration  of  the  eiiidoniic.  IU) 
had  thfir  ma\imuni  iu  the  spring,  t21  in  s|>ring  ami  summei.  19  in 
summer  and  jiutuuin,  IH  in  th<^  autumn  ahme,  17  in  summer,  and  14 
iu  the  autumn  and  wintm',  while  they  Jiave  cejtsed  in  sumim-r  (vcrano) . 
The  endemic  iu  Mexico  always  increasPH  iu  winter  and  iluring  the  dry 
sejison  and  declines  as  tlie  rainy  season  comes  on.  In  the  City  of 
Mexico  tho  raius  bcgiu  iu  June,  increase  during  July,  August,  and 
St^ptemL»er,  and  decliuo  iu  <  Vtober. 

The  amu'Xt'il  chai-t  will  give  a  more  precise  idea  of  the  months  in 
whicji  ty])]ius  fever  has  usually  increased,  and  of  the  eijidemic  which 
began  in  October,  1S92,  and  continued  until  the  summer  of  18*H, 
reaching  its  heij^ht  i\i  February,  March,  aiKl  A])nl,  18t>3.  In  this 
ciutrt  the  number  of  deaths  during  each  month  for  the  eighteen  years 
is  marked  by  the  Jieavy  vertical  lines;  the  number  of  deatbs  for  each 
year  is  joined  to  that  of  (he  following  year  by  the  continuous  Hues; 
and  tiu'  nujuber  of  deaths  from  all  causes  iu  each  year  is  joined 
tt>  that  of  the  following  year  by  the  broken  lines.  As  we  see,  the 
euili'Uiic  reriiain*'d  ahuttst  statioiiarv  from  1S7S  t(^  1882:  the  number 
^Mi^phuM  fever  increased  during  the  yeai"s  lft83-84:  de- 
ahiiowt  uniform  from  1885  to  188ft!    it 
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Secondary  Causes. 

The  study  of  the  secoudary  causes  is  of  greatest  interest  and  should 
not  Ixj  omitted  in  cousidering  the  etiology  of  tyi>hu8  fever. 

Sejc. — The  statistics  of  fever  hospitals  iu  Londou,  Dubliu,  Edin- 
burgh, and  Stockholm  show  that  the  two  sexes  are  equally  esiMDsed 
to  typhus  fever.  In  Mexico,  however,  more  women  than  men  are 
attacked  by  this  disease,  as  the  following  figures  show:  Of  8,581 
cases  of  typhus  fever  reported  to  the  Superior  Council  of  Health  from 
August,  1891,  U)  the  end  of  December,  1897,  there  were  3,952  men  and 
4,629  women. 

Age. — As  regards  age  I  have  made  from  the  same  sources  the  fol- 
lowing table : 


Age. 


Under  1  year 

From  1  to  2  years 
2  "  5  " 
5  "  10  " 
«  10-20  ** 
•*  20  **  30  " 
**  80  "  50  " 
**  60  "  70  " 
-     70  "  W)     " 

Total 


Malea. 


1 
9 

85 

312 

1,162 

1,223 

939 

210 

11 


3.052 


Cases. 


FemalM. 


4 

7 

80 

351 

1.865 

1,326 

1,212 

267 

17 


Total. 


5 

16 

165 

668 

2,527 

2,54U 

2.151 

477 


8.581 


In  these  figures  wo  see  that  the  disease  is  exceedingly  rare  in  the 
first  years  of  life;  that  it  begins  to  occur  with  greater  frecpiency  be- 
tween the  ages  of  two  and  five  years;  that  between  ten  and  twenty 
years  the  disease  occurs  with  four  times  greater  fre*iuency  tban  be- 
fore; tbat  the  morbidity  is  ecpially  great  l>etween  twenty  and  thirty 
years;  that  it  begins  to  decrejise  lietween  thirty  and  fifty ;  and  that  it 
falls  more  rapidly  between  the  ages  of  fifty  and  seventy  years,  and 
still  more  between  those  of  seventy  and  ninety.  It  should  be  noted, 
however,  that  the  number  of  inhabitants  between  seventy  and  ninety 
years  of  age  is  very  small  iu  Mexico.  From  a  comparison  of  these 
figures  we  learn  that  tlie  period  of  life  most  subject  to  typhus  fever  is 
from  ten  to  fifty  years.  Dr.  Jimenez  draws  from  his  own  observa- 
tions the  conclusion  that  typhus  fever  is  most  frequent  between  the 
ages  of  twenty  and  forty  years,  a  conclusion  which  is  in  accord  with 
our  own  figures. 

Typhus  fever  does  not  attack  recent  arrivals  in  a  region  where  it 
I)revail8  endemically  with  the  same  frequency  as  does  typhoid  fever. 
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ruso  witli  oiademic  oxacerbatiinis  in  tlte  enrly  montLB  of  18H',)  iK*  \il ; 
and  in  1H^2  l>pyan  Uie  epiileinit*  witich  decirtNiHs^d  a  Httlfl  np  to  Se|v 
tember  nf  that  year,  but  inci'HHHpd  in  Octol^er,  NovemlMM',  iiinl  Dm'pui- 
IxT.  Tlio  year  iHiKJ  wa.s  marked  by  the  ^^reateiiidemio  vhirh  uttaiini^d 
its  maximum  in  February,  MarcL,  ami  Ai>ril,  Hum  decliniu^^  rapidly 
to  December,  remaining  at  the  saiuo  lioijjht  during  tlio  first  three 
months  of  1H94,  retiirninj^  to  a  simple  f-udt'inir  t-ondition  lietweeE 
June  and  Decemlxr  ctf  that  year,  and  l)pinji:  but  vrry  slightly  elevated 
duriiif^  tlie  year  IHih'i. 

Moat  European  writers  atti'ibut^  the  px;icerbatitm  of  tho  diacasc 
during  the  -wdnt-er  mouths  to  the  fact  that  the  jieople  live  tln:*u  but  lit- 
tle in  lL«  ojfeu  air,  but  for  shelt^^r  and  jtrotet-tion  ai^aiuHt  the  cold  nhu^ 
themselves  np  in  Fiarrow  apartineuts,  badly  veutihited,  in  which  acci- 
dental  crowdinj^  takes  place.  This  is  not  the  cause  in  Mexico,  how- 
ever, siucB  the  air  is  mild  hen*;  th^re  is  Hcarcely  any  diffiM-eiice  in 
the  seasons,  and  the  mmle  of  life  of  the  i»eo]>3e  is  the  same  in  the 
winter  as  in  tho  summer, 

Amonjjj  the  occasional  causes  T  sliould  note,  Hince  it  Ih  inentirniefl 
by  all  Mexican  writers,  thn  fact  that  a  pei-snn  wlio  is  predisjiosod  tr 
the  disease  often  ftc(pures  it  after  having  been  wet  with  rain,  esi>e- 
cially  if  this  hap|)eu.s  wljile  he  is  fatif^ued.  This  cause  Ih  noted  in 
two-fifths  of  the  cases  (-rimeuez).  \W  have  endeavonnl  tit  dptennine 
practically  the  tnith  of  this  assertion  of  l*r.  Jimenez,  and  to  this  end 
cliarKcd  the  sanitary  insijectors  to  make  impiiiT  of  the  faniilicH  of  the 
typhiLs-fever  patients  whom  thin  visited  in  tln^  dis<']iar^'e  of  theii 
duties,  and  to  ascertain  tlie  cause  assigned  by  th(»in  for  the  appear- 
ance of  the  disease  in  each  indi\idtial  inslauce,  I  lune  (nbulatcd  tin' 
data  HO  ol>tained,  but  will  not  insert  the  taltlo  here  siiiee  it  I'ont.-UTiF 
much  that  is  of  no  special  interest  as  l^earin;^  ujirm  th(*  fiurstion  whioli 
now  occupies  us.  I  will,  however,  extrar-t  fnHn  it  Die  follnwinK  ti^- 
nres:  In  -^^,74^  ciuses  in  wliich  iitrpiiry  wjis  made  ci»nrcrnin^  the  cause 
of  the  disease,  the  followiuj;  answers  were  obtained :  Contagion,  l,(.Wfi; 
infection,  1,11*8;  ratchiug  cold,  2,05H;  a  wetting,  /J7(»;  ex]iosun'  to  tlitJ 
sun,  327.  These  figures  werf^  obtained  in  the  following  way:  If  the 
patient  had  Iwen  in  contact  Mith  one  or  more  persons  ill  with  typhus 
fever  shortly  l>efore  he  himself  fell  ill  it  was  said  that  lie  ncipiired  il 
by  contagion.  If  this  mode  of  tninHmiKsion  was  not  evident,  if  in 
the  house  occuined  by  the  jiatieut  or  in  which  he  was  when  he  con- 
tracted the  diRpaHe,  tlie  water-closets  were  in  a  b;id  i-oiidition  and  gavp 
out  a  bml  odor,  or  if  the  drains  were  stopped  up,  or  if  from  any  other 
cause  there  wjis  an  arcumnhition  of  fecal  matter,  or  even  if  the  patient 
had  breatlied  in  the  emanations  from  an  uncovered  drain,  or  from 
matterg  which  had  been  taken  from  the  sewers  and  exposed  to  the  air. 
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thou  it  was  said  that  the  iliHCiise  was  acijuirotl  throuj^h  iufection.  We 
have  desired  ti»  rotaiii  the»G  expresHinim  wliich  ?iro  used  not  only  by 
the  hiity,  hut  by  mnnt  iihyHioiniiH  in  Mfixico,  in  tirdrr  uot  to  th'prive 
the  roHnltn  of  thin  iuvoritiKfttion  of  their  uhurat-ter  of  origijiality,  in 
tliat  they  show  that  the  aeqiuHitiou  of  typhus  fevor  through  contact 
with  or  jn'oxiinity  to  the  8ick  is  a  little  more  fnM[U{'iit  than  iH  the 
other  mode,  which  we  have  called  iufeetioi».  Under  this  head,  witli- 
t»ut  denying  that  contagion  may  Hoinetiuies  Ijave  occurred  in  addition 
t'**  irdialjititvn  of  tlu'  ptses  which  are  given  nflf  from  fecal  inalterH  in 
proceHM  (>f  decnmjKKsitiou,  tlie  fact  is  simply  nottnl  that  the  perfi<in 
was  exposed  to  these  enmuatious.  The  number  of  ciisen  acquired 
thrtm^h  e*vnt;i^ioii  wjih  l.ttHfi,  while  tliat  of  cnsew  through  iufecti<^n 
was  1,1(IK.  Imperfect  as  are  tlioso  data,  they  ntn'ertheless  possess 
much  iutorost,  and  wiien  this  method  of  collectiuK  thorn  shall  havo 
lieeu  perfected  ihoy  will  lie  of  nndtiulited  utility. 

The  uumher  of  cases  ascribed  toeatehiiiK  t-'old  wiw  2,058.  Here 
there  has  been  an  evident  confusion  as  t4)  the  causes  of  the  diaeafle, 
for  the  laity  may  make  such  siateineiits  aecdrdiiij^  fo  their  own  obser- 
vation, free  from  all  preconceived  ideas;  we,  in  juialyzing  these  hu'-ts, 
regard  the  two  first  »i.s  efiii-ient  causes,  that  is  to  say  true  causes  of 
typliuH  fev<»r,  \vliil<«  the  Uiinl,  cntchin^  cold,  is  merely  an  oceasitmal 
cause.  Tht^re  in  no  unta^oniKm  bi-tweeii  this  and  the  two  first  men- 
tioned, fitr  a  disease  contracted  through  contagion  may  have  cohl  ua 
all  occanional  cause.  A  cold  wliieh  jnoiluccs  suthleii  disordiM'  in  the 
nervous  system  leavt.*s  tla*  orgaiasm  niDmeuturily  without  dufencr  and 
during  this  period  infection  occurs.  Catching  cold  through  a  drench- 
ing, as  by  a  sudden  shower,  for  example,  is  a  sperial  mod**  of  eatch- 
iitg  cold,  especiatly  if  it  occurs  aftt^r  exercise  in  tiie  sun  or  while  the 
person  is  fatigued.  Tliia  will  ex]>hiin  thn  three  occaaional  cuiiftea 
given  iu  the  almve  eimiueration  under  the  name  of  catching  ctthh  wet- 
ting, and  exposure  to  the  sun;  these  three  togetlit-r  give  a  total  of 
2,.*55  cases.  Tluis  we  see  that  out  nf  a  total  of  5,749  cases  of  typhus 
fever  it  was  stated  that  the  occasional  cause  was  catching  v.n\i\  in 
*J,0-'>5,  tliat  is  to  say,  iu  51.4  per  cent.  We  see  then  that  catching  cold 
is  a  well-established  occasional  cause  of  typhus  fever,  and  this  is  a 
fact  wliich  has  an  inipf)rtant  bearing  on  prophylaxis. 

Pathological  Anatomy. 

Aliout  the  niidille  of  the  ] ^resent  century  (lie  memnruble  writings 
t>f  Louis.  Andral,  Bouillaud,  and  Thomel  sought  to  esjihiin  the  vari- 
<nis  ])yresias  by  the  farts  revealr^d  at  nuto|isy,  and  they  defined  per- 
fectly the  characters  of  tjiphoid  fever,  which  was  the  one  that  tht>se 
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French  physiciaiia  wei*©  able  c^Liedy  to  oljsei'vo  in  thoir  hospitals; 
but  our  clinicians  coufouiuled  thin  aft'ertiou  witli  typhus  fev^r,  linlifiv- 
ing  that  they  wpw  hut  two  vnrifltien  of  one  ami  tlie  Hame  diseaHO. 
Gerhard  of  Philadelphia  aud  Sliattuck  of  BoHton  published  important 
workfi  upon  the  dilferftutial  diaj^iioHifl  of  th<'K«  t\v()  ilJKHaHHH, 

Unaware  of  tltenp  invoHti^iutiona,  a  diHtini^niiwht'd  M&xiran  clin- 
ieian,  of  whom  we  liave  already  had  (u-rasinn  to  Nfu-uk,  I>r.  Mi^uyl 
F-  Jimenez,  devntod  birjini'lf  to  a  v^Ty  cureful  study  of  tlm  iiatlmloj^i- 
cal  anatomy  of  tyidiuH  fevr-r,  iw  a  rertuU  of  whicli  lie  was  enabled  to 
demonstrate  that  the  anatomical  leHinns  of  tin*  ffiver  obnervod  in  Mex- 
ico were  diflFerent  from  thost:-  of  tyiilmid  fever.' 

XervouH  SifHfew. ~lu  the  retvbnil  tiieiiin^t'H  wt*  Huil  a  Vfiry  marked 
congestion  of  the  pia,  extending:  Konietimert  ia  the  t^horoid  plcxuH, 
I)r(Klucing  in  itHrtii^;uinoous  iutiltratinns  in  tbn  inbThticesnf  tbetvllu- 
lar  tiuHUe.  Thern  in  aUvuvs  founil  a  Hubarai-liiuttil  eQunion.  Hoine- 
times  turbid,  at  other  tiuips  transparent,  senur-limeH  reddinli,  and 
again  yellowiwh ;  in  sumo  or  jdl  of  (ho  LM'rt-bnd  vrrdrirlos  tlicro  is  a 
HeruuH  effuHion,  uhuhIIv  clear,  but  ocnLHionally  sauKuiuolimt.  On 
section  of  the  cerebral  substani-e  the  white  snrfacH  in  fcniud  to  be 
dotted  with  numerous  rod  poiutw  which  are  aeou  to  bo  niinuti*  ilrops 
of  blood. 

In  the  spinal  menini^es  we  always  find  injet-tion  of  the  piu  with 
subarachnoid  ofl'iisifm. 

Thene  tiudiiigrt  ar«  not  the  n'Hult  ol  failavrric  liypoHtusis,  Hitit'e  they 
are  not  always  iu  thn  moHt  d^pt^udent  fiart.s  and  siure  they  are  also 
found  at  autopsies  mado  u  vory  few  lioui.s  aftrr  death.  Tiny  cann*>t 
be  attributed  to  asphvxia,  rtiuce  typhviH-t'ever  patifuts  <h)  not  die  as- 
jdiyxiated.  Finally,  they  do  not  present  the  characterH  pecuHjir  to 
nieninKocucephalitis. 

Tlte  re^jfintdifi/  a/*iifn'tih(H  jiresents  constant  lesiivn.s.  In  ulniuHt 
every  case  we  find  congestion  of  the  pttstftrior  portion  of  the  lungs^ 
which  is  to  be  dirttinxuished  from  hnpoHtatic  con^i'stiou  and  reseni- 
bles  more  exactly  the  fonditi<jn  wliirli  Inus  been  i-alled  s[ileiti/utiou  by 
the  French;  the  Inug  has  lost  it**  elasticity,  contjiins  little  lu*  no  air, 
d<M^K  not  crepitate  when  hi|Ueezed,  aiul  the  liifuid  tlniH  expresHod  is 
not  frothy.  In  Hi*ven  out  of  twenty-(uii*  cases  there  svas  more  or  less 
extensive  pneumonia  presout.  It  is  very  rare  to  find  evidences  of 
pleurisy;  the  effusion,  wliea  it  exists,  is  sei-nus  and  li!ili>id. 

The  nasal  fossie  auil  the  jiharynx  are  «lry  and  red.  The  trachea 
and  bronchial  tnliea  are  of  a  very  dark  color,  tin-  liniiit:  inenibraiie  is 
notably  softened  and  i-overed  with  adherenl  mucus. 

In  iill  autopsicfd  rf']Jorts  ai(U"c  or  less  explicit  mention  is  madn  of 
the  condition  of  the  hooii.  The  endocardium  is  freipiently  reddeiipd. 
Vol.  XV.— 18 
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Tlie  myocurdiuiu  is  flaccid  and  uppears  withered  and  shniukeu,  and 
we  fre<|ueiitl.y  find  evidences  of  myocarditia. 

The  Bh^inL^Asi  at  the  time  wbeu  these  first  olwervationB  were 
made  recourse  wjis  bad  inijre  frefjuently  tbaii  now  to  veneaectiou,  it 
wail  possible  to  study  the  couditiou  of  the  blcMxl  during  the  life  of 
the  patient,  lu  the  obsen^atiotis  which  Dr.  Jiraeuez  made  the  bloixl 
was  stated  to  l>e  fluid  and  witli  but  little  tendency  to  coagulation;  it 
resell] bled  in  Home  ca,&es  "  a  watery  flui<l  lioldin^  \n  suspension  a  very 
fine  powder  of  a  dark  red  color,"  in  other  cases  it  respniblpd  "tlio 
biocxi  of  a  scorbutic  imtient,"  and  at  another  time  "  serum  misetl  with 
snuff." 

An  Hccident  which  has  Ijpeii  observed  in  Mexico  is  ^au^reue  nf  tht* 
lower  extremities,  following  thrombcKsis  of  the  main  arterictt.  Phle- 
bitis of  thn  lower  extreniities  has  l>eeu  noted  a  nund>er  of  times. 
Cicatrices  are  sometimes  olwier\'ed  over  the  sacrum  and  at  other  ]>laces 
where  jjressnre  occurs. 

Microscopical  examination  shows  in  the  heart,  muscles,  kidneys, 
and  liver  changes  analogous  to  thtise  occurring  in  other  fevers,  es- 
pecially in  typhoid. 

The  shmnrJi  is  souietimes  reddened,  either  iu  disseminated  points 
or  <n'er  a  large  area  of  the  s]fleiii<'  oxtnMiiity.  Tlie  rt*st  of  the  mucous 
mt^ndirane  is  (tf  a  slate  culor;  srtnietiines  there  are  ecchymt^es  and  a 
more  or  less  extensive  softening. 

Tin-*  i'uftsfhmf  !c>si'otis  are  <tf  great  interest,  for  tliey  have  served 
more  particularly  to  distingiiinh  tyjilius  from  t\]hlioid  fever.  In  the 
latter  disease  Peyer's  ]»la<i^ue8  are  enlarged,  hardened,  or  ulcerated, 
the  ult't^r  freqii+^ntly  involving  all  tlie  coals  of  thu  iutf^stiiie  and  somiv 
times  rcHiiltiiig  in  peil'oration,  with  cousptpieut  peritonitis  from  effu- 
sion of  fecal  matter  into  the  jieritoneal  cavity.  The  ulcere  are  also 
the  cause  of  thh  int4'stinal  heint^rrliages,  ivhich  aggravate  so  greJitly 
the  prognnsiH  of  ty]»]n»itl  fever.  In  typhus  finer  uitthiug  of  this  sort 
is  observed.  Usually  there  is  injection  of  tlie  mucous  mcrabrJiue  in 
the  form  of  braiirhiiig  liups.  Tiinenez  obs*^rvod  in  the  hiwer  portions 
of  thfl  small  inti'stine  spots  of  a  gra.vish  color  and  of  oval  sliai^e,  and 
the  more  oft4Mi  t-ontluent  the  nearer  they  were  to  the  cnecum.  This 
olwervei*  likened  their  apjieara.ni*e  sometinips  in  that  of  wet  pareh- 
mcnt.  at  nthei  tini'  s  In  lliat  of  Uw.  uot  too  recently  shaven  ehin,  and 
believed  that  they  were  formed  of  a  large  numlier  of  pyramidid  gran- 
ulations. They  were  neither  hard  nor  raised  above  the  surface  nor 
were  they  ever  the  seat  t»f  uIceraiititK  They  were  thus  easily  to  \m 
distinguished  from  the  lesions  of  typhoid  fever,  which  we  have  just 
deHcribed. 

Another  change  which  is  commonly  met  with  is  iu  the  isolated 
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fuUicle«  of  the  small  iut<?8tiue,  but  these  leHirms  aro  never  of  tLo  size 
or  consistence  nor  Lave  tLe>'  any  ntlier  of  the  oharuotcristicH  of  ty- 
phoid lesions. 

The  mesenteric  glands  are  swollen  and  inorfl  or  Ipsh  fongested,  hut 
never  present  any  signn  of  iuihiuiuiatiou  or  of  nuppuration,  as  we  sea 
commonly  in  ty]>hoid  fever. 

Incubation. 

The  time  that  elapses  l>etween  tlie  nioMifiit  that  mtjp  \h  «'X]*osod  to 
the  coutat^ion  of  tvplius  fever  ami  that  at  whifii  tJu-  ilisca^Sf  Ih-jjius  is 
called  the  period  of  iufubatiou.  This  iH^riinl  varies  with  tlit*  di't^reo 
of  virulence  of  the  t^erm^  that  is  to  say,  tlie  rit^dity  <if  tho  si cd,  and 
accordiuj^  to  the  couditiim  of  receptivity  of  tlio  (n>;utjisin,  that  is  tti 
say,  the  richness  of  the  soiL  This  <-'\plaiuH  IIih  iliiW<-*iH'OH  in  the 
statements  of  certain  uliservers  uf  eijnal  jiutliority  ami  crfdihility, 
such  as  Murchison  in  London,  TJinirkaiifi'  in  thUtiiipn.  Airrlniw  in 
Bfrlin,  Rosenstein  in  Gronin^^'en,  Bt^hse  in  Dorpat,  jiiul  tlit*  M*^\ifan 
physicians.  The  avera^'e  duration  is  twi^lvn  <lays,  Imt  as  I  liavc 
already  shown  it  may  he  niurh  Irss.  MurclMsnu  ih'fhin's  that  the 
fluration  of  the  period  of  incuhatinu  was  live  days  wlieii  he  liiniself 
contracted  the  disoiuHe.  I  havf  previously  nn'iitioni^d  a  vhho  iu  which 
the  iM^riiH.1  was  three  chivs,  and  1  hiur  oUin-  \\('ll-:iuihriiticat4'd  re- 
]vcirts  of  cjisps  in  which  it  w;is  4'V(mi  Ij'hs,  and  in  one  instaiuv  th**  otisi-t 
of  the  disfrtse  may  Im*  saiil  to  havi-  iiistantniiiHiUKl\  fdliowcd  «'\|iiisiiri'. 
TliQ  iluration  niav  1*h  jtinvitcr  tlian  the  avcrjiKi*  just  stated,  i-vi^ii  i([i  to 
twi'nty  days.  In  tin-  sliips  wliitii  luoujilii  liack  tin*  soldiers,  hotli  the 
well  and  invalided,  from  the  C'riniea,  instances  wen,'  noted  in  wliich 
twent^ii ,  fifty,  and  even  sixty  ilays  had  passed  aft^T  the  htst  exposure 
to  typhus  before  the  disease  ajfiiearnd.  As  very  many  persrujs  were 
attacked  sinmllaneously,  no  cases  bein^^  nnteil  previously,  it  could 
not  Im?  niaintaini'd  that  the  genus  of  the  disease  liail  been  [treserved 
In  transmission  thronj^li  a  iuunl>er  of  sneeeswivt*  eases. 

Wlien  the  mierobe  ttf  typhus  fever  shall  have  Uten  disi'ovennl, 
many  of  tlnw^  umiertalnties  will  be  ^'xplained,  but  at  present  we  must 
Content  ourselves  with  cme  of  tiivo  e\j)laualioiis.  Tln'  first  of  these  is 
that  the  j^'erni  was  ^-arried  h\  tlie  soldiers  theuiselves,  but  reuiaiiu'd 
innocuous  until  a  changi^  in  the  condition  of  the  intlividual  cortverted 
the  soil  int4»  Ji  fit  niediuin  for  (he  evohitioii  of  the  mierobe.  Tako,  for 
pxamjtle,  the  (»4tli  Ke^iinent  whieh  endiJU'ked  at  Baiaklnva  on  April 
i31^th;  it  arrived  at  Mai'seilleH  on  Mav  KHh,  and  at  \'illefnuielip  by 
rail  on  the  12tli;  on  Hie  KUli  it  rearlu-d  Chalon-sur-Saoiie,  where  it 
was  detained  four  days  by  a  flood;    on  May '24th  the  tirst  Ciiso  of 
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tvjiliiiH  feviT  wftH  iloclared,  ami  other  caHe«  qaifkly  follow^!.  It  is 
poHHible  that  the  fioldiers  broui^ht  the  genu  with  tlieiu,  and  while 
they  travelled  in  ship  or  by  rail  they  felt  do  effects  from  it;  but  wheu 
they  lie^an  t<»  march  trn  foot,  sufferiuK  fatigue,  and  especially  when 
thoy  were  di'onched  with  rain,  the  orgauiani  beoame  converted  int*i  u 
favorable  soil  for  the  development  of  the  microbe. 

Anotlifr  f'Xplauation  is  offered  of  those  caseH  in  which  persons 
who  have  bwn  PSi>osi:'d  to  the  contagion  of  typhus  fever  have  not  eon- 
tnurt+'d  tliH  4liHwise  llieuiselves  but  liave  rouinmnicatfd  it  t**  others. 
The  explanation  is  tliat  the  germ  may  l>e  transported  iu  the  clothing 
and  may  proservo  its  virulonco  for  a  long  ]>eri(jd.  Iu  fiupp*irt  of  this 
theory  we  may  recall  the  case  a)>ove  relatml  in  which  some  under- 
clothes, whidi  had  been  used  by  a  i>atieut  with  typhus  fever,  were 
kept  for  ciglit  months  and  then  infected  the  two  sisters  of  the  patient 
wh<>  iM^gan  to  WHur  the»ii  aft^T  tliiH  i>eri(Kl. 

I  believe,  tlierefore,  tliat  these  ciiHes  of  seemingly  very  prolonged 
iin'ubation  arc  really  not  wiich,  but  may  be  oxpkiuoil  iu  the  way  above 
indicated. 

SymptomB. 

Thi^  symptotuH  of  tyjdms  fever  are  similar  to  those  of  any  otlier 
infectious  disease,  liut  they  group  tliHiiiHt'lvcH  in  such  a  fiisliion,  huc- 
ceed  encli  otlier  in  auch  au  order,  and  appear  usually  at  Bueh  precise 
pei'iods  that  tliey  give  to  the  aflVction  a  sp«'cial  ]t]naioguomy  which 
S4^rv(^H  to  diKtinguiHh  it  clinically  from  all  olher  discjises. 

Thf  inviLsiim  is  siulden,  without  prodromes.  The  disease  l^egins 
(U-diiiHrily  with  u  fhill,  fullmvi^d  by  pain  in  tho  heatl,  lassitude,  mus- 
cular fatigui',  and  genera]  inalaihic.  The  temperature  rises  rapidly, 
reacliiug  :i')  <>r -10  C.  (H>2.2"  or  104"  F.),  and  remains  therewith 
Hlight  tiHcilliitionH.  The  putient  Hfnm  frels  nnalile  t(t  work,  and  grad- 
ually i^x[)criiMU'i%H  difliculty  in  Htanding  or  sitting  erect  by  reason  of 
the  vertigo;  then  folhiw  rapidity  of  jmlse,  heat  of  the  skin,  dryness 
of  till'  Miontli,  iliirst,  anitn'xia,  dark  culonnl  aud  scanty  lU'ino,  and  all 
liic  ari'ay  (ff  H\niptoms  which  always  JU'comi>any  high  fever.  Cou- 
HtipatioM  iiccurs  in  niur-lenths  of  all  cases  (Jimonez).  Insomnia  is 
an  nurly  symptom  and  pcrsiH^s  for  many  days.  The  first  four  days 
of  tliB  disr'iiHt*  arn  characterized  by  thi^  symptoms  fif  intense  fever 
nriHuig  wliich  ccplmlnlgia,  insomnia,  vertigo,  and  miiHCular  fatigue 
prcdnminjit*'.  One  n]iisodn  only  iuterruptH  thn  uniformity  of  the 
syniijtoiiis,  Mild  that  is  epihtaxis  wlucli  appears  on  tho  third  day.  On 
llu'  lifth  i\;\\  appears  an  e^niptinn  on  the  skin,  which  stamps  the  dis- 
easi'  willi  n  sp*'cia1  sMjd.  Siuall  sjnits  nf  h  ri'ddish  color,  moro  or  less 
dusky,  conn*  ont  lirst  im  tlie  cheat,  then  on  the  back,  and  finally  on 
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the  upjier  aud  lower  extremitie-H.  '!'])*•  iirwi  tLiy  i\it^nPi  aro  iisualt,\  few* 
in  number  ami  not  very  coimpit'nouH,  but  from  tiic  fnllou-in;^  duv  they 
incroase  in  numl>er  nud  lnvonio  mon.^  tIoe[ilv  t'oI<n('d;  thi-y  (liH!Ltiii(*Hr 
on  preflflure  by  the  tiugtir,  l)ii  the  KUL't-eetling  (Ijivh  tliey  ^mw  more 
and  more  daxk  in  color,  and  tinuUy  do  n<it  disappeur  under  i)i'essure; 
the  eruption  has  become  petechiid  in  djunifU'i'. 

The  diswise  in  now  charatiteriHlic  in  its  fii)])oaruiK'e.  Tlie  symp- 
toms become  daily  more  marked.  The  putiont  exhales  ii  bud  odor, 
the  skin  if^  hot,  the  faeo  is  red.  the  ennjunt-tivie  juv  iujei-ted,  the  \t;i- 
tient  hius  diiHrulty  in  opi'uiijg  hiH  even,  the  hu*e  is  slif^litly  Kwnllou, 
and  in  general  the  oxpreHMion  is  dull  and  wtupid,  resenditiii^  thi^l  of  a 
drunken  man  (Jiment^K)-  The  hciidaeht^,  nlways  M^ry  iritonHi%  iicrHistK 
up  to  the  eiglith  day,  und  then  bt'^dns  the  jteeuliur  d<diriiini  of  tyjthus 
fever;  the  li]>8  move  as  if  the  jwitifut  wore  sj>eiikinK  in  a  low  voice  or 
were  talking  t*)  himtielf ;  if  he  in  j^pokt-n  to  Iiih  attrntiori  its  attivictfd, 
but  jierception  in  slow,  altlKJU^h  the  putieiit  will  answer  corroi-lly  tho 
questions  that  are  ]>ut  to  him.  Now  he  bogiuH  to  Hutfrr  from  deaf- 
De»«  and  noispH  in  the  earn,  and  fruin  a  tri'inMiti;^'  in  iln«  IIiiiUh;  he 
becomes  yiddy  if  only  he  attempts  t«»  umw  in  tlir  hi'd  or  to  raise  his 
head.  At  this  time  also  is  noticed  a  tendency  tn  remain  in  the  dorsal 
decubitus.  As  time  ^;oes  on,  in  the  cinnse  of  the  second  week,  the 
morlml  picture  becitmes  more  marked;  the  scene  does  not  c1kiM|^p,  but 
tho  eymptfjms  all  become  a^|j;ravated.  A  hoavinesH  and  wei^^ht  in  tho 
liead  succeed  the  cei)haljil^'ia,  the  deliviuiu  is  UMirr  iniensi',  and  the 
inwmniia  [vfTsistH.  The  patient  lies  upnn  his  l>ai-k,  with  the  month 
half  ii[ieu,  the  lijw  separated,  the  teeth  dr\  and  envirnl  with  sordcs, 
the  ton^'ue  dry,  blackish,  and  Jiard,  like  a  parrnt's.  Tln^  abdnnieti 
is  teuHe  and  slightly  tyniiianilic,  and  ctinstijtatii>n  persists.  Th*^ 
bladder  bpcomes  paralyzed  and  tin-  uriuo  gradually  distends  it  until 
it  h:iB  reached  the  limit  of  its  elasticity,  and  thfn  if  the  situalinu 
is  not  relieved  by  the  use  (!f  the  cathetrr,  tlie  sphincter  relaxes,  and 
the  nriuo  di'ibbles  away  without  the  patient's  kuowledno.  If,  as 
Hometimes  happens,  diarrlnea  sels  in  towards  the  end  of  the  disease, 
the  fieces  are  passed  involnntaril.v  and  unci>nscii»iis)y.  As  the  days 
go  on  the  skin  Ijecumes  almost  wholly  <lisei»hired  with  tin*  eru]itiiin. 
the  face  throws  livid,  the  imsh-ilH  are  dry  and  seurfy  ;  tin-  pulwe  is  fn*- 
(juent  and  small,  and  at  times  intermittent;  the  teniperutnre  rises 
still  higher,  ear[)hoU)gia  setrt  in,  and  the  drowsiness  may  k"  ""  hi 
coma. 

If  the  attack  is  to  terminate  fatally  all  the  synii>toms  increase  in 
severity,  and  the  patient  dies  exhausted,  if  the  disease  is  of  tho  ady- 
namic form;  or  with  a^^dtatiou  and  more  or  less  furious  delirium,  if 
the  affection  has  assumed  the  ataxic  form. 
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If  rwoverj"  is  to  tako  i)li«'<',  Uie  t4>mi)*»ratuii*  fiilla  rapidly  from  the 
fotirteeutL  day;  sleep  conieH  to  the  i>Jitieut,  and  upon  awakejjiug  he 
feels  refreshed  aa  if  he  hatl  really  slept  for  a  Iouk  time.  In  pl(U*o  of 
the  iiidifFerence  to  all  his  siiTTonndiiigH,  which  luul  hitherto  ohanu't*>r- 
ized  the  patieut»  sucecetLs  au  iutereKt  iu  knowing;  what  has  Jiai»i»eiied. 
The  luouth  becomes  luoist,  the  touKuc  deaus,  a]>iH'tite  relanis,  and 
thirst  diniiiiislie.s.  If  the  emptitm  has  iit»t  already  heeoine  paler,  it 
now  bo^^iiLS  to  Kwe  its  color,  the  iM.'techiiu  fade,  ami  the  skiu  Ix^^'iinuM? 
soft  and  moist.  The  pulso  diminishes  iu  frrtjuenoy  and  ^;rai.lnally 
rt«^aius  its  former  strength  and  fulness.  Tlie  dejifuess  and  a  certain 
degree  of  stnjtehurtion  still  continue,  hut  the  ahiruiiut;  uervdus  Hymi»- 
toms  disa]>|»ear,  a  sense  of  muscular  fatigue,  slowness  in  movemeut. 
an<l  great  debility  alone  i)ersisting.  Kecovery  is  much  more  rapi<l 
than  in  many  <^<ther  infectious  disetiMes,  provided  the  attjutk  has  not 
lieeu  of  nuusnal  severity  or  of  very  long  duration. 

ThiK  is  the  picture  of  tyi>lnia  ft>Yer  us  it  occurs  in  the  city  nf  Mex- 
ico. Tlie  disease  i>re8ents  the  a8i»ect  of  an  infet'tiou  but  with  certain 
characteristics  fieculiar  to  it,  such  as  the  sudden  ouHct,  the  initial 
chill,  bleeding  from  the  nose  on  the  thinl  dav,  the  ehnracleristic 
eruption  on  the  fifth  day,  the  predominance  and  the  precocity  of  the 
cerebml  symptoms,  the  fre([ueut  presence  of  constipation,  and  the 
cyclic  marc'ti  of  the  diseitse. 

We  will  now  study  ejich  of  the  sym]>t(mis  iu  detail,  noting  the 
nuHlifi(?ations  which  it  may  undergo. 

lurnfn'tin. — We  Imvc  saiil  that  typhus  fever  l»egins  UKually  in  the 
niiihtt  of  iii^dth  witli  a  more  or  less  intense  initial  cliilL  Tliis  is  the 
rule  ej4tablishetl  by  the  study  of  one  hundred  and  thn^e  ciises  iu  wluch 
Jimenez  wjis  able  to  inform  himself  concerning  the  commencement  of 
the  attju-k,"  although  there  are  other  cases  on  recor4l  in  which  the  dis- 
ease iN'gan  during  the  course  of  a  bronchitis,  of  a  gastrointestimd 
affei'tiim,  or  more  comuKmly  of  intermittent  fever. 

In  the  early  days  of  the  attack  the  fever  may  present  remissions 
or  even  interiniHsicms.  These  may  be  explaineil  by  an  iudindoal  ]»e- 
cujinrity  or  by  assix^iation  with  malaria  which  is  very  frequently  ob- 
servcil  in  Mexico. 

IhfKltirfw.—lu  the  one  hundred  and  forty -seven  cases  which  form 
the  first  series  studied  b,v  Jimenez  this  syntptom  WiM  not  absent  in  a 
single  instance,  and  it  has  never  failed  in  any  of  the  caaes  which  I 
have  observeiL  It  is  ]<x;ated  usually  in  the  frontal,  snpraiDrbital,  antl 
tem|K)rnl  regions  and  in  the  eyeballs.  In  ciises  in  whi<'h  it  has  lx*en 
IKissible  to  determine  with  accuracy  the  duration  of  this  hwulaclie  it 
has  usually  been  fcmnd  to  lie  eight  days.  Tlie  pain  in  most  cnma  is 
80  severe  aa  to  form  the  patient's  chief  complaint. 
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Eptstaxlu. — We  have  countautly  obfien-ed  this  symptom  on  tht 
third  day  in  casea  iu  winch  the  exju^t  l)egimiiug  of  the  diseaHe  hut 
been  known,  bat  as  other  oh8er\'prrt  have  met  with  it  nn  the  fourth  oi 
fifth  day  or  even  later  I  iuu«t  aibiiit  tlifit  it  inny  occur  at  tlmt  time. 
The  bleeding  from  tliH  none  may  revnr  two  or  three  times  iu  th* 
course  of  tli©  diseaHe.     SoTm^tiiiies  th»TO  may  be  only  a  few  drops  oj 
bh>o<l  and  it  is  net-easary  to  t>e  aware  of  this  fact,  since  i^mnranco  oJ 
it  may  lead  to  error;  many  patients  of  whom  I  havo  iu^uirrd  wh^'lLei 
there  has  been  any  nose-bleed  have  replied  in  the  neKative,  althon^h 
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the  fnnrteenHi  dny.     AVhen  tlip  Ipvpt  IrtHta  mon>  tlmii  f<>nrt«»n  days  it« 
d«8oeut  is  more  rapid.    Tlie  aooomiMmyiiig  cLarU,  for  all  except  the 
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finst  of  whic'li  I  urn  indebted  to  Dr.  J.  M.  Lii^o  HidnlKo,  will  ^vg  nn 
idea  of  tbe  uhuhI  u<nir8e  of  the  tem[>erature. 
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'So.  1  is  that  of  a  medical  stndeut  in  the  last  rear  of  Lis  studr, 
rigorous  and  iu  good  health,  iu  whom  the  temperature  could  be  taken 
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every  two  hours.     It  proseuts  the  following?  peculiarities:   On  the 
morning  of  the  second  tlav  there  was  a  very  marked  remission,  which 
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led  UB  to  tliink  of  iutermittent  fever;   on  the  moruiuK  of  the  fourth 
day  the  remissiou  was  so  marked  that  the  patient  believed  that  he 
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wjiH  well  and  tlul  not  iiso  tlie  tln^rrnonietor,  for  winch  rf^asou  there  is 
an  iiiirrriiittinn  in  the  traeiu^.     It  is  tt)  be  uoUhI  tliat  when  the  tlier- 
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mometer  marked  40'  C.  the  atteuiliug  pLvAiciau  pre«cril>e<l  15  to  20 
cgm.  {'1\  to  d  grains)  of  autipvrm. 
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Chart  No.  2  is  that  of  a  woman,  forty  years  old,  of  gootl  conatitu- 
tiou,  wii(»  sufl'ered  from  the  ataxo-advnamic  form  of  typhus  fever. 


F.     C. 

107.fi    42 


ia>.a  41 


101.0    4U 


103.3    31 


100.4    ^ 


06.0  s; 


90.8    311 


1 

£ 

» 

* 

'} 

1 — 1 — 

a    : 

j  j  0 

i« 

11 

1. 

13 

14 

u 

10 

n 

Ifi 

IB 

m  n 

- 

— 

-^ 

. 

1 

' 

■i  ■ 

"  '-' 

1_ 

~^ 

- 

'•- 

- 

—4— 

~'~ 

1 

■ 

- 

-- 

- 

4--! 
"1   1 

-■ 

■ 

: 

- 

A 

r 

— 

-T 

■ 

~ 

~ 

— 

1 

_ 

'■ 

T 

- 

\ 

V 

^ 

t 

A 

-' 

'- 

- 

r 

-7 

- 

— 

1. 

i 

A 

-■ 

1 

■ 

I 

-- 

-' 

-' 

~- 

]^ 

^ 

1 

? 

A 

— 

A 

— 

1 

1 

1 

T- 

- 

-T- 

- 

T- 

... 

-^ 

r  n 

. 

1 

-- 

-■ 

- 

- 

_- 

— 

— 

_i. 

-l- 

-\ 

^ 

■ 

— ! 

■- 

— 

^ 

^' 

\ 

1 

\ 

1 

! 

1 

_  X 

- 

— 

' 

rV 

\^C 

JV£ 

, 

' 

RT 

-i-'-L- 

i: 

-"h 
1 

t 

- 

T 
■  1 

1 — 

( 

1 

f 

' 

1 

1 

1 

1 

J    j 

T 

uJ 

1 

1 

■ 

-',- 

I 

iz 

T 

-t- 

1 

1 

tt 

' 

1 

X 

No.  9. 


284 


LICEAOA — TYPHUS   FETER. 


This  tracing  rpprpwntu  nne  t»f  tim  frpquput  tv]M*H  of  tlio  Unniveralure 
furvo  of  tvpliuH  fever. 

No.  y  Ih  tLat  of  a  wouiau,  fifty-three  years  old,  with  n  mild  iitfixo- 
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.'ulynarnii'  fmiii.     Tliere  was  an  exacerbatiou  ou  the  eleventh  day  and 

fii'tij  (liat  (inii'  till'  fill  of  tt'injieriiture  ]>pgan. 
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Nti.  4  in  that  of  i\  \imu^  man,  tAvonty-otio  yeiim  old,  lieaUliy,  lm( 
of  the  lyiaplmtic  constitutiou;  lie  Huffei-Hil  fntiii  thu  julymiiuit;  form 
of  typhus  fever;  tiiH  fnll  liei^jin  on  tlie  niuth  tluy. 

No.  5  is  that  of  a  womnu,  Hfty  years  okl,  of  ^oad  eountitutiou, 
sufferiug  from  the  atlynrLUiir  fnnn. 

No.  6  iH  A  type  nf  tlie  tt^nipHratnni  t-nrvo  of  beuigti  typhun;  it  itj 
that  of  a  woiimii,  twouty-oi^^lifc  ynirrt  nid,  of  iiioditral-ely  ^uotl  foiiKti- 
tution  ami  lymphatic.  lu  nil  ilit^HH  niHert  thh  <liHoiiHO  tcTirunateJ  iu 
recovery.  The  two  folh>winj4" charts  are  tliose  of  fatal  oivees  of  typhus 
fever. 

No.  7  is  that  of  a  woman,  sixty-Heven  yearH  oM,  nf  had  cnuHtitn- 
tioD»  iiDil  alcolmlir;  slie  Huirered  fnnii  a  very  SBvero  attack  of  tho 
adynamic  ft^rm,  and  died  on  tho  fourteuuth  day. 

No.  8  in  that  of  a  woiriati,  fifty-niiio  ycarw  oltl,  of  jtoor  constitution, 
phyBically  and  montally  dciircsKod;  hIu*  died  on  thu  twontictli  day, 
TheHH  two  cluirlH  show  aUo  Urn  yravo  courHO  that  typhuK  fnvor  fol- 
lows iu  ]>»^i"HonH  advanced  in  y«^;irH,  in  whom  dfatli  is  tln>  mo8t  fro 
(jueut  t^irniiuatioii  nf  tlio  iliNcaHo. 

In  contnwt  witli  tImHo  two,  (^havt  No.  If  in  tliut  n'i  a  yonuj^  niJin, 
fifteen  years  old,  of  }^o(mI  coiiMtitntion,  ulu*  passed  through  an  attack 
of  henigu  typhus,  toruunatin)^'  ou  thn  tliirti'ontli  day. 

N<».  10  is  that  fjf  u  cliihl,  tt^ii  .vt-ars  4)ld,  4tf  Iviuphatic  ronstitution, 
in  whoia  tho  dis*^ase  took  tlie  adynamic  form. 

No.  11  is  thiit  of  a  clnhl  of  oi^;ht  yrars,  of  ^<m\\\  constitution. 
This  attack  nf  tvjdiim  fcvHr  tcrmitiatiid  in  rcc4ivcry  on  the  fourd-t^iitli 
day.  Ill  thoHo  cases  tho  diseaso  tcrmiunted  in  recovorv,  whicli  in 
mogt  frequently  Iho  case  in  childrou. 

Ptdae. — Thn  frpqupiicy  of  the  pulst*  in  tyj)hnrt  fever  is  alnnist 
always  in  direct  n^hitiou  with  tiir»  tein|>oruturo  and  with  tlm  fret|upucy 
of  respiratiiin^  but  if  thn  res|(iratnry  or^^'ans  hrcoiiio  iiivftlved,  thin 
ratio  as  regards  the  respiration  is  uUfreil.  Tlie  ratio  hetween  the 
temperature  and  tiio  imlsn  rate  is  moditied  also  when  there  is  a  com- 
plication  affecting  the  4'ircuIatory  aifpar;itiis,  especially  tlin  heart. 
Bu4di  a  disproportion  is  a  si^n  of  liad  onmn.  Ii(tcrnutt4'ncy,  irregu- 
larity, and  snialliieMH  4»f  the  pulse  posscHs  tho  Hanu:i  8i^<niH<*atirui  as 
tliey  do  in  diseiisr^s  of  tlie  cirndatory  apparatus,  hut  tht\v  tire  all 
signal  of  greatur  j^ravity  of  the  iillm-k. 

Ejc«uiiliem.—li\w  eni|)tion  on  the  skin  appi'ars  always  n\\  tin-  fifth 
day,  accor4tin^  to  tuv  olwei-vations,  Imt  titlier  physicians  liave  noted 
ita  api>earan4'e  on  4)ther  da\s  from  the  fourth  to  the  Heveutii.  Mur- 
cldson  noted  it  on  the  fourth  -iml  tifth  4hiys,  Jimi'nez  from  tin*  fourth 
on,  hut  never  lrLt4'r  thiiii  tin*  eleventh,  and  Tern's  on  the  .si\th  day, 
Jimenez  never  found  it  alweut  in  \\\w  4if  Ids  oliservKtions.     Murehi- 
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80U  failed  to  diacnvpr  it  in  fifty -five  cases  out  o(  two  tlionsaml  four 
lauuired  ami  niuety  stuiliei.!  by  Ixini. 

Tilt*  eru|itioii  l)ej;iiis  on  the  chest  ami  aluloriK^u,  aoronliu)^  to  Ber- 
ruecos  iiif^st  frptiUButly  cm  the  slioulder;  it  extemls,  hh  we  Iiave  said, 
over  the  rest  of  tlio  IkhIv  and  tiieu  over  the  ui>per  and  lower  extremities. 
It  in  ordinarily  not  very  abundant  on  the  first  day  of  its  appearance, 
but  iMx-inneH  L'ontlueiit  on  the  following  days  and  sometimes  covers 
ahiii.iHt  the  entire  liody.  It  apjvearH  Honietimes  as  wlieals  but  more 
oftnu  an  patches,  resembling  tlK^se  of  inwwles.  In  color  it  varies  frtwn 
pink  to  wine  red.  At  tirst  it  diHai>pearH  like  all  the  exanthemata 
under  pressure  of  the  fiiiger;  luti^r  there  aj»i)ears  in  its  centre  a  iK)int 
(if  more  dusky  hue  wiiich  dops  not  diHappear  under  pressure,  and 
finally  Ihe  whi»le  [latt^i  ac(|uires  this  character,  the  erui'tiou  Ih^ooui- 
iug  jtetechiid  in  it«  nature.  In  certain  grave  eases  the  exauthem  is 
petccliial  fri)ui  the  beginning,  while  iu  other  eases  the  erui)ti<m  d<>es 
not  assume  a  iietechial  cliaractor  at  any  time  during  the  course  of 
the  iliseawe. 

Jimenez  nnirked  cortaiu  of  tlie  l^at.cll^'S  witli  nitratt>  of  silver,  and 
iu  this  way  was  able  to  determine  the  duration  of  each  crop  to  \>e 
frtim  fiix  to  ten  days. 

During  couvalcscenci*  Ihere  is  ;i,  furfuraccous  dt^Hipuimatiou  foUow- 
ing  the  ernption,  :is  I  liave  observed  in  a  multitude  of  cJises,  although 
.linirne/  asseris  tliat  he  has  not  seen  it. 

A'rrratis  Stfuijid'ins.  \  hav<»  remarked  above  tliat  tlie  Hyni|>loms 
on  tlie  [vvriof  the  nervous  system  are  distingnishcil  l>y  their  pi-ecoi'ity 
and  tlieir  e<mstaucy.  I  Jiave  spoken  of  cepliahilgia  and  iusomuia. 
The  hitler  is  abrmst  rrmstaiit.  very  difVuMilt  to  over<*ome,  and  usually 
lasts  tliroughout  the  whole  euurse  of  thu  iliseuse.  Hyjtenr^sthesia  of 
the  skin  is  fre(|uout  and  marked,  and  begins  as  early  aa  do  the  muscu- 
lar pains.  Vertigo  is  also  very  constant  and  very  ])rpcociouH,  and 
appears,  as  I  have  said,  Avheu  the  i»atieiit  atteijiijt*^  to  stand  oii  his 
feet,  to  sit  up  in  bed,  <u'  even  to  raise  liis  liead.  Stujior  is  most  eharao- 
terintic  ttf  the  ilisease.  and,  indeed,  it  is  to  tins  Hynifitom  that  typhus 
fever  owes  its  name,  this  wurd  ("'v""-)  being  emjiloyed  in  ancient 
medicine  to  desiguat**  .stuji'T.  'I'lie  term  embratvs  a  numl>er  of  the 
symptoms  which  we  have  already  mcnlioiuMl,  such  as  Honuiolence,  a 
dull  expression,  weiglil  in  the  head,  and  ntiipidity,  all  of  which  are 
always  present.  The  intelligence  becomes  gradually  more  ami  more 
dimmed,  perception  is  slow,  replies  to  (piestinnH,  although  given,  are 
tardy,  the  memory  is  gradually  lost,  and  the  [uitients  cannot  tell  what 
the  day  of  the  week  is  nor  the  month.  It  seems  to  be  a  labor  to  theuj 
to  think.  But  in  contrast  to  tlipir  iiidifferenc4*  to  their  surroundings 
and  the  slowness  of  external  i)ercciitioutj,  the  internal  m-tivity  is  very 
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nmrkpfl ;  tho  patient  iH  Hnnietimf^s  dfilirinns  from  the  first  days  of  the 
disea.se  and  is  iiliuost  foustaiitly  sft  iu  the  second  week. 

ThiH  delirium  deuiHuds  a  fewwnrdH;  it  ia  the  expression  of  this 
interior  nt'tivitv  of  whit^h  we  have  jiwt  spoken.  SaiuetiineB  it  is  what 
the  FreiK'h  hiivo  called  typhomauiji:  the  patient  s[>euks  iuoessantly 
iu  a  low  voice  or  hetweeu  his  teeth,  scarcely  moving  liis  lips;  if  hia 
attention  is  attracted,  lie  awakes,  Jinswers  mor*^  or  less  unwillingly, 
and  then  renews  his  solibwpiy.  At  otlier  times  tiie  delirium  concenia 
itself  with  the  Imsiuess  of  the  i»atipnt,  his  i?H'liitati(  >riH,  or  his  Imhitual 
ltreo<-ci]]»ati()ns;  he  attemjits  to  j^o  to  jiis  work,  to  his  iifHce,  to  fnltil 
a  commission  with  which  he  hml  l)een  charged,  or  to  consult  on  busi- 
ness niattei-w;  he  rises  up  in  bed,  looks  about  for  his  clothes,  Konie- 
times  he  even  gets  out  of  bed  and  walks  a  few  steps,  but  falls  worn 
ont  with  excessive  fati^jne,  which  is  even  out  of  .i>ro]ioi'tiou  to  hia  ac- 
tual debility.  The  delirium  may  be  fin'ious  in  i*liarai-ter;  the  patients 
are  agitated,  they  struj^gle  and  make  an  exhibition  of  strength  of  which 
we  did  not  Miove  tliem  capalile.  It  is  usually  in  the  ataxic  type  *jf 
the  disease,  in  young  and  vigonuis  patients  and  in  alcoliolics,  that 
the  delirium  assumes  this  fi>rm.  In  the  alcoholics  we  nuiy  see  true 
delirium  tremens. 

T!ie  vacillating  movemonts,  tin-  trembling  of  the  limbs,  tlie  car- 
phologia,  the  paral\sirt  of  the  blailder  with  involuntary  micturltitm, 
and  also  the  involuntary  discharges  from  the  bowels  are  fre«|uent  and 
j;rave  symptnnis. 

Tlie  Honinolenre  and  stnjior  ina.\  merge  into  coma.  Tlie  signs  of 
adynamia,  when  tliis  is  the  form  the  disea.se  a-ssumes,  gt*  on  increas- 
ing iluring  the  cinirHu  nf  tlie  nia]ail\  until  tJie  pntii-nl's  strength  is 
exhaustfid. 

In  the  final  sbige  tif  ty [dius  fever  symptoms  i.f  iiivolvi^nient  of  tlie 
^*eat  sympathetic  are  added  to  those  referable  in  tlu^  rentivd  nervous 
system. 

Digestive  s4p/inrnfttft. — WV  have  already  said  that  the  sympttmis 
on  the  jjart  of  the  digestive  organs  iircsi'nt  nothing  rharncteristic,  if 
we  except  the  constipatiim  which  is  <)lwerved  in  ninc-tentlis  of  tin* 
cases;  in  the  remaining  teutli  of  the  cases  we  fiml  invulnnhiry  ev:ii-n- 
atious  <»r  diarrhoa,  which  latter  may  sotnelinn's  be  very  prufuso. 
Meteorisni  is  observed  during  tlie  sec<)nd  week  or  even  earlier,  if  car« 
ha«  not  been  taken  to  evjwuate  the  Ixtwels. 

(hnfioftisi-tffof  J/'/ntritfffs. — Tyfhns  fever,  like  all  the  infections 
diseaftes,  gives  occasion  to  see^ondary  infection  of  various  tirgans. 
We  have  mentioned  in  the  sei'tion  on  pathuhhgical  anatomy  the  fre- 
quency of  changes  in  the  endocardium,  the  niy^tcardium,  and  the 
large  vessels.     The  syniptonis  of  niyocanlitis  are  the  same  an  thoa 
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of  tliis  nialatly  when  it  occura  iu  tlio  course  of  other  iufectionH  dia- 
e(iseH,  aud  we  have  raeutioiiotl  above  tlio  cImiiKes  which  tlio  pulse  raay 
present  in  bucIi  ciweH.  Th^  Bvmptoins  of  (lisf^aHe  of  tli«  cinmlutory 
appftiHtxis,  even  wlieii  they  ciiunot  1m>  ro^jiirded  an  i)eoulirtr  to  typhus 
fftver,  ngf^ravatf*  exlraonliuarily  the  ])n)^uosis,  wiuro  thoy  are  often 
the  uause  of  dwith. 

Wo  may  attril^utn  tti  soooiuhiry  iiifoctiou  the  throiubosift  of  the 
veins  of  tlie  lower  extremity  manifested  by  the  syiuptoma  of  plile^- 
manja  alba  dolf^nn,  Art4>nnl  throndtosis  appearH  to  Im  more  fre<[uent 
in  Mexiuo  than  it  in  iu  Europe,  ami  it  oauwea  Kaugreno  of  tlie  tiMSs,  of 
the  le^r,  or  even  of  tlio  entire  lower  extremity.  Dr.  Jose  llauurez. 
who  AvaH  eliif^f  of  t-linic  in  187rt,  1ms  informed  mo  that  ho  made  many 
autopsirs  in  fuses  of  typliuH  fever  in  wliidi  di^atli  had  occurred  as  the 
r**Hidt  <vf  ^;an^{^eue  of  the  leg,  foIlowiuK  a  generalized  arteritis  of  the 
feninr.'d  anil  tilmil  artcrieH.  (hmj^retie  wjih  a  frequmit  complieatinn 
of  t.vphurt  fever  during  that  year. 

In  the  epidemie  of  last  year  typhuH  fever  was  complicated  with 
pamtltiK,  wliirh  HnnietijueK  enil^d  iu  suppnnitit)n  and  rauneil  death  af- 
ter ttie  patit^it  had  entered  into  the  period  of  rnnvalest'enw?.  Another 
complication  observed  in  this  same  epidemic  was  noma,  or  the  water 
ranker  of  ehildven. 

Uf^Afi'fralunj  Jp/Httyitus. — On  tlie  part  of  the  respiratory  organs  we 
obHt^rvf  drynens  of  the  n^utal  mneons  nioinbrauo  and  swrlling  of  that 
of  tdn  [»liarynv  ;ind  bnnu'liia!  tuben ;  bat  there  is  nttthiug  fharaeter- 
ihtic  in  this,  niu-Ji  as  we  sen  in  typlii>id  ft^ver.  We  find  HViiiiit^ims  of 
eougestion  of  tlio  Imst^  and  pohtorinr  poitions  of  the  hmgfl,  the  prea- 
ent'o  nf  which  wti  refeiTt^d  to  in  Un»  Hection  i>ii  palhoh>gifal  anatomy, 
explaining  it  by  the  supine  j>n.stti<in  maintaineil  so  iiei-sistently  by  the 
jiatientH  in  typhus  fever.  Pnouraonia,  which  is  found  so  frequently 
at  aMlo[>Hy,  is  nnt  always  inariifeHted  rlinieally  by  the  Hynipiiuns  pe- 
euliar  to  tins  rnmbtiiiin;  it  may  iinpiivti  a  great  iuteuMity  iu  eouse- 
(pienco  of  tli*^  malignant  eliaraeter  which  all  iuHammations  are  prone 
to  asHunn*  in  tin*  cnuisi*  of  typhus  fever. 

f^fhiartf  Apf'fn-iitiis.  —  I-jinipean  *ibH<'rver8  have  uoted  diHenue  of 
tlif  kidneys  in  typhus  fi'Vi*r.  Murchison  mot  with  it  in  Beventy  jier 
f'l'nL  iif  liis  cases.  It  is  si'cn  alsii  in  IMexico,  but  I  am  unablw  to  give 
any  statistics  as  U>  its  fn-quoncy.  In  former  times  the  urine  was  e.K- 
aminod  only  as  regards  its  external  appearaucee,  but  since  the  reHultH 
of  arndysis  c^f  fliis  Ihiid  hav(t  donionstratpd  wlait  valuabUi  infornmtion 
it  niiiy  give  us  as  t*>  the  ronditiou  of  tlio  inti^raal  nutritivo  processes, 
it  has  Ih'ou  I'psortod  hi  in  most  febrile  diseases.  But  tha  coiuparji- 
ivoly  sliort  timo  tbiring  \^  hii-b  this  prncodure  lias  l>epn  eni]»lnyed  in 
yphuB  fevor  has  prevented  mo  from  coHoi'ting  very  numerous  statis- 
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ties,  and  in  this  study  I  sLall  make  use  only  of  those  ftirnished  uie 
by  Dr.  Jdbu  D.  MoraleH,  [n-ufosMor  of  phunuac-y  iu  tlie  ScIkm)!  of  Medi- 
cine in  Mexiw).  In  two  liun^lred  analysfn  which  lie  made  (A  the 
uiiue  in  typhns  fever  he  obrierved  the  followiuK:  The  urine  iH  con- 
eoutrateil,  lus  in  all  folvrilo  (li»eiiHeH,  ami  ia  more  hii^hly  (.•()lc>red  than 
utiniial;  its  Kpnititt  gravity  \h  alvvavK  iiicrejised,  scmietimes  reaching 
1.0!i3;  its  proportion  of  solid  constituents  is  in  rt^latiou  to  its  coucen- 
tndiou  tniil  deuHitv  ;  among  tho  solid  contents  the  organic  predomi- 
natti  over  the  mineral.  The  ])r(»|K>rti*>n  of  uri^a  is  always  iucre^ised, 
aa  in  all  febrile  diseases^  and  the  same  is  tnie  of  the  uric  acid.  Al- 
bumin is  fro<|uontly  found.  Peptone  and  urubilin  are  prenent  in  llie 
urine,  and  we  also  olwerve  the  biliai-y  aciils  and  pigments.  On  the 
fifth  day  of  the  disease  we  may  find  hyaline  casts  and  pigment  gran- 
ulee.  The  ]U)osphoric  acid  is  increased  in  prff]>ortiou  to  the  urea, 
and  the  chloride  of  sodium  is  diminished  in  amount.  These  data 
ucconl  with  those  nhtaiu(*d  by  Dr.  Luna  y  Drusina,  cheniic^d  analyst 
of  the  Sui>erior  Council  of  Health  of  Mexico. 


Course  and  Duration. 

Course. — The  picture  which  wtv  drrw  at  the  l)Oginning  of  the  sec- 
tion on  sympt^muitology  is  that  jiretionted  by  typical  cases  of  tyjihus 
fever,  and  the  reader  is  iiiferred  to  it  fur  a  description  of  tlji;  nor- 
mal course  of  (lie  diseiiS4\  But  this  type  may  not  only  Ixi  modified 
in  ditrerent  epidemics  uud  iu  dlllerent  countries,  but  it  may  even  as- 
sume a  locid  color  in  the  dill'erent  communities  in  which  it  prevails 
endeniically.  Sometimes  it  fcdlows  a  rapid  course:  tht*  symptoms 
succeed  each  other  swiftly^  and  the  gravity  of  the  affection  is  so  aug- 
mented that  by  the  end  of  tlio  tirst  week  it  has  reached  its  height.  In 
otlier  cases  tlie  symptoms  develop  slowly,  they  do  mtt  possess  a  grave 
character,  nor  do  they  ansume  it  exeept  in  those  cjises  iu  which  the 
disease  terminates  fatally.  Botwoeu  these  extremes  there  are  all 
gnulationa  passing  almf>st  imperceptibly  from  tlie  course  of  the  typi- 
cjd  attack,  which  we  descril>ed  at  lei^gtli  in  tlie  |)revious  section,  to 
any  of  the  modifications  t<i  which  we  have  just  referred. 

Durnfiuii, — Dr.  Jimenez,  from  a  study  of  all  his  eases  in  which  ho 
was  abh^  to  determiim  the  i)reeiHti  numient  of  onset,  arrived  at  the 
conclusion  tliat  iu  a  little  more  than  two-tifths  of  the  cases  the  disease 
terminates  on  the  fourteenth  day,  but  this  termination  is  accelerated 
one  or  two  days,  or  is  retardtnl  a  like  period,  iu  a1>out  one-sixth  of 
the  cases.  A  few  patients  get  up  .'it  the  end  of  the  third  week,  and 
fewer  yet  pass  into  the  fourth  week.  The  same  author  says  that 
those  eases  in  which  all  the  stages  of  the  disease  are  i^assed  through 
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in  the  course  of  the  first  week  deservfi  the  name  ol  tiilmiuaut.  Mur- 
cbisnu  alsfj  conchides,  as  a  result  of  his  investijjrations,  that  the  ortli- 
uarj  diiratiou  of  ty]>liua  fever,  when  no  complications  occur,  is  thir- 
teen or  ftturteeu  davH. 


Varieties. 

Following  the  usual  custom  of  all  writen*  I  nliall  enumerate  the 
diflfereut  forms  or  varieties  which  tyjihns  fever  may  present  in  its 
coursL^  but  withmit  ro^^ardiu^  them  as  more  important  than  simple 
modifications  which  any  disease  may  assume  in  relation  with  the  in- 
dividuals whom  it  attacks  or  with  the  greater  or  less  intensity  of  the 
symfitoms  detenuined  by  it.  I  do  not  think  that  the  employment  of 
theHe  terms  coutrilmtes  to  the  julvaucemeut  of  science,  but  since  they 
have  lieen  used  by  various  writers  it  is  necessiiry  to  know  them. 
They  are  lus  folUiwH: 

/fi/ftnuinatifry  Tf/jthus. —Thin  form  is  seen  in  young  and  robust  in- 
dividivds  and  is  marked  by  high  temperature,  lieat  and  redness  of 
the  t^kiu,  iutense  headache,  and  acute  and  early  delirium. 

Ahfj'ir  Tifi'huii. — This  form  is  chariLctorized  by  an  exaj^^cration  of 
a]l  the  symptoms  dei>eudinK  upon  involvement  of  the  nervous  system, 
sucli  as  somnoleuci*,  delirium  {which  in  these  cases  is  very  marked, 
violent,  and  I'vcm  furious),  trembling  tjf  the  limbs,  subsultus  teuili- 
nuni.  carpholoj^ia,  etc. 

Adiifuntiif  Tifpfufs.—Th'iH  form  is  characterized  by  tlie  early  ap- 
pefiranco  of  symj»toms  iudiL-atiti^  d*'bility,  such  as  fati^^ue,  prostra- 
tion, cardiac  sveakuess,  iuvohiutary  diauharKes,  i)aralysis  of  the  lilad- 
der,  etc,  Tn  this  forin  it  is  (tbs«'rved  that  the  skiu  loses  its  elasticity 
and  jiits  'lu  pr«!fisuru  with  the  iint;er.  Collaj>so,  of  which  we  have 
already  spoken,  is  freipieut  in  this  variety  of  the  diseiise. 

Aiox't-Jil/ftKHHtf.  Ttffijiufi. — This  name  is  j;iven  to  a  combination 
of  the  two  forms  just  mentioned  and  is  a  very  common  variety  of 
typhus  fever,  Barr.dier  having  found  it  eight  hundred  and  ten  times 
out  of  tliirtecu  hnudred  cases. 

Many  otlior  forms  have  been  described,  but  in  ray  opinion  they 
ar**  unimportant,  the  tliret^  above  descril>ed  forms  being  those  which 
give  to  the  disease  its  jieculiar  and  characteristic  expression. 
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Complications. 

We  shall  not  attempt  to  describe  here  all  the  complications  which 
ma.v  be  encowutered  iluriu^  tlin  course  or  at  the  termimitiou  of  typhus 
fever,  but  merely  thone  which  by  their  freijuent  ixrtmrreuce  cimstantly 
attract  the  attention  of  the  physician  and  imjwse  ui>on  him  the  obli- 
j<ation  of  making  a  cjireful  exaniinaticn  eacli  day  of  tlui  condition  of 
all  the  organs,  in  order  to  prevent,  by  timely  treatment,  any  untoward 
resultH. 

Cirritbitnry  Apfmrdfns. — Among  the  lesionw  <>f  thin  Hystem  I  may 
mention  cartliac  weakness  and  a  disproportion  between  the  |>ulse  rate 
and  the  temperature,  which  latter  i^ivea  wamiuj^s  not  only  of  dynamic 
di.stnrliance  of  the  Inmrt  and  vesHelH  but  which  may  also  lead  to  a 
dia^osis  of  myocarditis,  endocarditis,  or  pericarditis.  Arterial  le- 
sions are  more  commonly  mot  with  during  convalescence ;  tliey  occur 
freiiupntly  under  the  form  of  arteritis  with  tlirombosis,  obliterating; 
the  v(«sel  in  its  entire  length  (Jimenez  and  J.  Eamirez)  and  leadinj^ 
to  dry  gangrene  of  the  lower  extreraiti<^. 

PhMiitis  of  the  lower  extremities  is  met  with  under  the  same  cod- 
<litions  as  arteritis;  it  may  1»e  followed  by  moist  gangrene  and  some- 
times it  is  the  occasion  of  embolism. 

To  the  dynamic  or  mechanical  disorders  of  the  circulation  may  l>e 
attributed  the  gangrene  of  the  mouth  (noma)  ol)sen?d  in  children 
under  treatment  in  the  Hospital  de  Ban  Andres,  and  to  bedsores  on 
points  exposed  to  i>reH8ure,  e8i>eci;illy  over  the  sacrum,  the  hips,  the 
ellM>\vs,  ;ind  tlie  heels.  The  various  hemorrliages  met  with  in  this 
disease  are  to  be  attribnteil  to  like  causes,  or  rather  to  that  condition 
of  the  bloo<l  which  was  d<*scribod  abt>ve  and  upon  which  Jimenez  so 
rightly  insists.  Epistjixis  is  not  cjrdinarih  very  profusn.  but  it  may 
acquire  great  im[>ortance  by  reawon  of  it«  frequent  recurrence  duinng 
the  course  of  the  ilisease,  and  may  even  endanger  th*^  life  of  the  pa- 
tient. Hemorrhages  from  the  stomach  and  intt^sliue  have  been  ob- 
served  in  the  course  of  typhus  fever;  we  shall  sj)e*»k  of  them  again 
in  treating  4>f  the  ditTHroutial  diiiguosis  from  typhoid  fever,  and  shall 
also  mention  those  which  orciir  in  the  meninges. 

Li  the  section  on  jwthologittiil  anatomy  we  spoke  of  the  B]>ecial 
lesion  of  the  lungs  whitli  the  French  physicians  call  si)lenization, 
and  also  the  induration  characteristic  of  pneumonia  which  occurs  na 
a  complication  of  typhus  fever;  this  last  named  should  Iw  lrK>ke<l  for 
with  groat  caro,  since  it  may  <x*cur  witlnmt  any  of  the  usual  symp- 
toms, .such  its  pain  in  i\\v.  Hid*^  or  pnuu'-]uice  expectoration.  Con- 
gestion and  oedema  of  the  lungs  also  occur  as  complications  in  this 


M 


292  LICEAOA— TYPHUS  FETEB. 

disease,  and  the  plnsioian  sliould  alwaj'H  lie  on  hia  gnarvJ  in  order  in 
be  able  to  fombat  thoni  ii]>on  their  first  appearance. 

The  couditiim  of  tiio  ki<luey  should  alwavs  recBive  careful  atteii- 
tiou  from  tlie  medical  attendant.     Fortunately  involvement  of  these 

orgaiis  cau  bo  oarly  recognize*!  by  aualyaia  of  the  uriiie. 

Termination. 

lu  the  pnn'innH  sections  we  liave  said  all  that  is  kmiwu  ooncern- 
iug  tliis  jjoiut.  more  especially  iu  the  section  tiu  Kympt<)ntat<>Ioj{y, 
aprojjos  of  a  termination  of  the  disease  by  the  de^th  of  the  patient. 
When  tyi>hurt  fi^ver  ends  in  recovery  tJie  return  to  hiialth  may  be 
almost  iiiHtanbiueons,  or  at  least  the  diminntioii  in  the  gravity  of  the 
HvmpttimH  occurs  with  great  rajjidity.  In  other  cases^  however,  re- 
<'((VHi-y  may  taki"  place  slowly.  I  cannot  refrain  fr(»m  iiinHln^  atsomB 
length  the  words  of  Jimenez  iu  an  article  by  him,  entitled  "Tabar- 
dilh),""  since  tiiey  describe  so  clearly  the  mode  of  tormijiatiou  of 
typhus  t'nver  tliat  they  will  hardly  bear  coudcusatiou.     He  writos: 

"Iu  ahiiost  all  cjLses  the  disease  Uu'miuati^s  a!m(»st  suddenly,  or  at 
least  very  rai»idly ;  it  is  common  to  encounter  a  complete  change  iu 
tiie  condition  of  the  patient  between  two  consecutive  visits.  The 
rhangt*  is  aiinouiict^d  somctimi's  by  profuse  sweutinK*  abundant  urimi- 
tion,  or  a  co]»ious  discharge  from  tho  Ihjwels,  giving  one  the  improa- 
siou  nf  critii-aj  itln-nomcna.  Very  ofti'U  the  patient  remains  several 
liours  as  il  asletip  or  n'stiiiij;;  he  usually  i-haiigt^s  from  tlje  ilorsjd 
decubitus  to  a  position  on  the  side,  and  upon  awakening  it  is  noticed 
tlint  lit*  lukfs  iiitor-'Nt  iu  what  is  passing  abi>ut  him;  ho  eomphtius  of 
jKiin  and  diHCoiufort  of  whidi  a  whort  time  l>efure  uo  evidence  w*is 
given;  the  expression  of  his  fiuie  is  more  natural  and  intelligent;  the 
nostrils  and  the  juonth  b(*ninin  utoist;  tht'  patittnt  is  found  to  have  a 
little  ap]H"tite,  and  ('SjKTiallx  siguilicant  in  tlie  fact  thai  the  pulse 
becomes  slower  and  regnlai  •.  in  n  word,  the  i>atient  is  frankly  couva- 
leso'iit,  the  only  HymjibuuH  remaining  bein^j  deafness,  sonn*  hol»etude, 
t<»r|nilify  of  inovi'iniiit.  a  certain  dej^'rce  of  general  hypenesthesia, 
and  occasionally  tlie  [n<ti'cJii:e  wliit  li  disajiiiear  gradually  iii  the 
course  iif  a  few  diys.  lntlnniinatiou  of  tlie  yiamtids  and  supimrative 
otitis  are,  howevi-r,  rfither  freijuent  complicatittus  at  this  period.  To 
speak  more  exactly,  during  these  monieut-s  of  transition  there  Arines 
in  various  cuseH  a  new  onlrr  of  morbid  ]>heunmena  wliich  are  iu  a 
nn-asuve  peculiar  to  typhus  and  which.  l»y  reason  of  the  great  praetiral 
iKipoHancc  wjiieh  they  present,  oblige  me  to  delay  a  few  momentw  iu 
this  study  of  the  signs  of  ronvalescence. 

Among  the  Hrsl  seusutiuns  that  the  j>atient  feels  upon  emerging 
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from  liiH  inaliiily  is  HomotinieH  an  nnenny  sensution,  itlinoHt  n  paiii,  iu 
the  le^s  (thi:^  rudst  c<iuimou  seat  cif  this  sym|)tom),  or  a  more  or  Iphm 
acuto  puiu  aud  riKidit.v  of  the  partH.  Upuu  examiuation  of  the  le^^H 
wtt  fiud  oue  r)f  two  thingM:  1.  Either  the  legs  are  warmer  than  Uie 
rest  !>f  tlie  Ixxly,  somewhat  awolli'ij  sind  red»  aud  thu  arterien  are  felt 
to  pulsate  more  atruu>{ly  ;  these  aymptouja,  to  which  Ih  joined  a  recru- 
demwuce  of  the  fever,  iiurreaKe  rapidly  until  they  give  to  the  limb  the 
api>earanco  <»f  phlegmasia  alba  doleus.  '2.  In  tiie  other  case  the  limb 
is  more  or  less  iuseusible  aud  colder,  aud  pulsatiuu  iu  the  arterlen  uf  the 
member  ceases  at  oQce  aud  completely.  In  this  second  case  tlie  fever 
also  ugaiu  iucrcaseH,  and  H]N>ntanei>iis  paiuH  iif  vtM'v  variable  intensity, 
aocomi>auied  b\  a  feeling  of  nund)uefts,  of  fonnicjitiou,  or  of  electric 
shockH,  follow;  the  coldness  of  the  limb  iiicreasos;  the  color,  beKin- 
uing  from  the  toes,  passes  from  red  to  livid  und  iinnlly  becomes 
black;  the  jmrts  become  dry  and  indurated,  and  crackjn  like  a  sheet 
of  pai«r — in  a  word,  they  become  mumiuifieil.  Sometimes  a  zone  of 
iutianimation  may  arise  at  the  limitH  iA  this  altiM'ation.  resembling 
the  lin<<  i»f  ilemarcati<»n;  but  it  is  not  always  of  this  s;ilntary  char- 
acter; for  it  may  simply  aflford  to  the  gaugrenous  process  u  new  sup- 
port for  the  invasion  of  other  portions  of  the  memlwr.  While  resen'- 
iug  the  study  of  these  accidents  Ui  another  «wcaaiou  I  think  that  this 
descripti(»u  will  suBice  to  give  an  idea  of  the  ]>eculiar  and  great  d>iuger 
to  which  a  convalescent  fr«>m  typhus  fever  is  exposed." 

I  ought  to  adil  imrti  that  iu  the  cases  which  I  Lave  olicferTed  per- 
sonally gangrene  has  not  occurred  with  the  frefiuency  that  it  would 
api>ear  from  the  author  just  «iuoted  we  ought  U^  expet^t,  but  it  is 
nevertheless  a  coiuplicatiou  that  (.HMM&sioually  iK'curs. 

Diagnosis. 

The  descripticm  which  I  have  given  of  typhus  fever  in  the  open- 
ing ]»aragraph  of  the  section  nn  symy>tomBtology  demonstrates  to  my 
mind  that  it  is  a  |>erfoctly  well-dofined  discjise,  different  from  all 
others;  and  while  some  of  its  symptoms  taken  siugly  might  cause 
confusion  with  other  affections,  nevertheless  it  can  bo  distingiiislKnl 
by  the  conditions  uuder  wliich  it  develojis,  the  course  wJiicli  it  fol- 
lois*s,  and  ita  chief  symf)toms,  among  them  especially  the  character- 
istic prupti<iu.  However,  following  the  custom  establishe<l  by  all 
niedi<'nl  WTiters  I  shall  compare  the  disease  with  those  affections 
which  more  closely  resemble  it,  emphasizing  the  diflfei-euces  between 

them. 

In  tlie  firHt  place  tyf»hus  fever  resembles  all  the  grave  infections 
diseases  which  in  tlieir  most  acute  stage  have  the  same  symptomatic 
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expression,  deHigiiute*]  \>y  tliti  geuenil  term  of  typlioid  or  typLouH  rou- 
ditiou,  tLjit  is  to  bjlv,  stupor,  wLicIi,  as  we  IiJive  before  reinarkeil,  is 
the  H.vmptom  to  which  tlie  disease  under  oousideratiou  owes  its  iiAmo. 

TtjfihtU  Ferer. — Th«  disejuse  which  most  reseiublea  tyjihus  fever 
and  whirh,  for  a  loug  i>eriod,  was  coiifiniuded  with  it,  is  typhoid 
fever.  The  two  may  be  difforeutiatoil  by  the  folU>winf(  characteristics : 
In  the  first  phuM^,  tlie  constant  cause  of  t.\  phoid  fever  is  Eherth's 
baciUiis,  found  upon  exaininati(Uj  i>f  bhHxl  taken  fnun  the  spleen.  Ui» 
to  the  present,  however,  we  do  not  know  what  microorKauism  or  what 
toxins  are  n'Sponsible  for  typliua  fever.  TyiOioid  fever  is  comnnini- 
t-at^'J  by  int'Hus  cf  the  dejet^linurt,  eitlier  directly  or  lliroujjjli  wnti^r 
whidi  hiW  l>een  contaminated  by  Eberth's  baiMllus.  This  fact,  that 
IK  to  suy,  tlin  production  of  typhoid  fnver  tlirou^^h  thn  uiediuui  of 
Witter,  has  been  jterfectly  denioiistrated  by  nuiuerons  and  eonehisive 
observations  and  also  by  experiment.  Up  to  the  present,  however, 
the  conveyance  of  typhus  fever  by  driukinj^-water  luis  not  been  de- 
monstrated. Let  tis  remetnl-ior  that  it  originates  fre<iuently  where 
there  are  many  Immau  l:»eiugs  ^^athered  t*>Kether:  in  prisons,  in  ships, 
in  confined  dwolliiij^s  of  the  ponr,  ami  in  military  camps,  tliat  is  to 
Hfiy,  when*  tliei-e  is  a  crowding  In^ether  tit  the  same  time  that  there 
is  an  iusutticieucy  of  ie«i)irable  air,  scarcity  of  food,  and  uucleauli- 
ness  of  cintluiii;  and  dwelliu(^'H,  or  whnre  men  have  l)epn  reduced  by 
hun^^iM",  fati}^ni(\  and  priviition.  Kejieatod  and  i-nnrlusiTR  ol>sen'a- 
tions  lijivit  s]i<twn  that  typhus  fever  is  spread  by  contaj^nn,  and  there- 
foi-n,  when  (hero  is  any  tbuibt  as  to  the  nature  of  the  di.sea«e,  we 
shnidd  take  into  ronsidtM-atitjn  wlietlii^r  or  no  tlie  pjitieut  under  olwer- 
vution  has  been  exposed  to  the  <*tinta^non  *»f  typlnis  fever. 

Typhoid  fever  is  usbereil  in  by  prodrcMues;  tyi»hus  fever  a]ipears 
suddeidv  in  the  niaj<>rity  (tf  cases.  In  tvplioid  feV4'r  the  elevation  of 
leinperature  is  constant  fnuu  the  first;  in  typhus  fever  it  may  Ijo 
intermittent  or  reniitLent  in  the  (»arly  ihus  of  the  disease. 

K]>istaxis  api^ears  at  the  end  of  the  first  week  or  even  later  in  the 
I'ourse  of  tln^  disease  in  typlioid  fever;  in  t.^phIIH  fever  it  tKvurs  on 
th*'  third  or  fourth  day.  We  must  not  for^^^t  that  it  may  consist  iu 
no  more  than  the  loss  of  a  few  droi)s  of  blood.  In  typhoid  fever  tlie 
exaiitlieni  ttmsistf*  of  a  fi-w  rose-eolored  S]>ots,  scattered  over  the  al>- 
domeu,  chest,  and  back,  and  it  is  very  lare  to  timl  jietechial  K]K)t8; 
it  aiijiears  at  the  end  of  the  fii'st  week.  In  tyi)lnis  fever  the  emption 
is  perfectly  characteristic;  it  ap]»ears  on  the  fiftli  day  i»f  the  diseiise 
very  4'onslaiitl.v  in  ruy  experience,  but  from  tlie  fourth  to  tlie  sixth 
day,  accorduij^  to  most  authors;  it  appears  first  on  the  alxlomen, 
extending  tlienee  to  tJie  chest,  tlie  back,  and  the  npper  and  lower 
extremities;   it  is  cnuJliient  and  nnu  siunetimcs  cover  the  entire  body 
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with  tlie  exceptiMU  of  the  face.  It  is  fftrmed  of  small  spots  and  some- 
times  of  whejils  of  sliyht  elevation,  of  a  more  or  lesH  tlnrk  piuk  color, 
which  disappear  under  pressure  of  tlie  tinker,  but  iniinediatelv  reaj*- 
I)ear  wlieii  this  prossuro  it  removed;  the  flurntinu  of  each  individual 
pjiU'h  is  from  two  to  ten  days;  the  color  tlian^^es  ^adualiy  to  a  red- 
dish gray,  or  more  commouly  a  -vvine  color,  and  after  a  while  assumes 
an  ecchymotic  ehariicter,  no  longer  diaap]>eanD^<  under  pressure;  if 
the  patient  dies  th*^  exuiitheiii  may  1k3  observed  even  on  the  cadaver, 
if  he  recovers  it  may  be  neen  well  into  convalescence.  lu  spite  of 
lUtfM^rtions  to  tlie  contrary  there  may  be  desquamation  following  the 
Irruption,  iimtaTices  of  wliicli  I  liave  mys(^lf  not^d.  As  may  1h^  se«*n 
from  this  comparison,  it  is  iniposHibie  to  caufouud  the  i*ruptiou  of 
typhus  fever  with  that  of  typhoid. 

In  ty]>liiitd  fever  the  headache  is  severe,  in  typhus  fever  it  is 
enrly,  continuous,  very  iuteuse,  and  frontal  in  location;  it  ceases  usu- 
ally on  the  eiglith  day. 

Insomnia  exist*!  in  ty]>hoid  fever,  but  is  neither  so  early  in  its 
appearance  nor  so  obstinat-e  as  in  tyj>hus  fever,  in  which  it  porsisls 
unleHS  overcome  by  tlie  stupor.  Deafness  is  little  marked  in  typhoid 
fever,  but  is  pron(ninced  in  typlniK.  Verti^^o  is  lesH  ninrk*»d  in 
typhoid  fover,  but  is  \ery  accentuated  in  typhus  fever,  and  appears 
whenever  the  patient  stjinds  on  his  feet,  rises  in  the  lietl,  raises  his 
head,  *»r  t'veu  moves  it  from  one  side  to  the  nther. 

Tlic  delirium  is  more  i-haracteristic  and  more  ]>rwociouM  in  ty]tbus 
than  intyphiiid  fever;  it  is  ordinarily  (luiet  in  charac^ter  in  theforuier 
diseas*',  and  tlie  piitient  secmn  to  Im>  talkin^  in  a  low  voit-o  ur  to  liim- 
8«lf;  in  young  mid  rcbuwt  individualn,  in  ali^oliollc  huIjjccLh,  or  in  the 
ataxic  form  of  typhus  fcv^r  tlie  dt^lirium  is  nitisy,  Jigitiited,  and 
\"inleut.  Sbii»or,  which  is  iiccasinnally  mnrktMl  even  in  t\  phoid  fe- 
ver, is  a  very  cliaract*;ri.slic  fcaturt^  in  ty])liUH;  tlie  hiv\-.  is  congested, 
the  conjunctivae  are  red,  the  expression  of  the  eyes  is  like  that  of  a 
drunken  man,  and  the  patient  has  a  dull  air  and  ai>pears  to  l>e  uniu- 
t<»reHtetl  in  anytliiug  t?iking  place  alMHtthim.  Tlit^He  syrnpti)Uis  are 
less  marked  in  typlioiil  fever. 

In  typhoid  fever  the  muscular  pains  are  less  intense  as  a  rule  than 
in  typhus  fever;  the  sense  of  fatigue  is  less  and  so  also  is  the  loss  t>f 
Htrength.  In  typhus  fever  the  fatigue  is  more  marked,  the  loss  of 
fltrengih  is  earlier,  and,  as  a  c.onse<]uence  of  this,  the  dorsal  decubitus 
is  the  rule;  iu  an  advanced  stage  of  the  disease  tlie  muscular  re«olu- 
tion  is  comj>lcte. 

In  typlins  fever  the  nnsid  mucous  uMMidirane  is  constantly  dry 
and  fi-eipieutly  furfu!iu*et»us;  the  mouth  is  dry.  the  teeth  are  coveretl 
with  sordea;  the  tongue  is  dry  from  the  beginning  of  the  disease  and 
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tliH  (IryntiHH  inntMiHoA  to  hucIi  an  ext<>nt  iliat  it  }io(H)n]<>H  diflimU  k> 
extnuV  tlip  ti»n^'no  froin  tln>  inoutli,  ;ititl  wlu^ii  it  is  pntout  it  tromhlpH 
lK»fcwoyii  the  lij'S.  Tliv  i>luiryugwil  wiill  in  i%i»<*  dry  uud  iH>veretl  with 
mucuH. 

In  typlioid  fevor  tho  f^irglitig  in  tlie  ri^ht  iliac  fostui  upon  pres- 
sure is  constant;  in  tjpliuH  fever  tliis  Kvmptonj  is  enronnterod  rarely 
and  only  when  diiirrhcBa  existH.  In  the  latter  dineiuw  uiPteoriam 
eiirttw  when  tlio  bowels  have  not  l>een  re^nlariy  evacuate!  and  in  th<> 
lat*T  HtJiyeft  in  almost  ooustfint,  and  the  Hiiine  in  tnie  of  the  ^'enend 
touderneBs  on  presaare.  In  typhoid  fover  diarrhu-a  is  tlie  rale,  in 
typlinn  fever  conHtii>atinn.  InU'j^timd  henitirrhagea  are  fretiuent  in 
typhoid  fever,  but  exi'eptiomd  iu  t>  phns. 

lu  typhoid  fevor  ulceration  of  Payer's  patt^hes  is  bo  constant  that 
it  is  I'ei^ardml  as  a  charaoteriKtic*  lesion  of  tlie  disease  and  has  servotl 
to  ^ivo  to  the  affection  the  name  of  dothinenteria;  in  typhus  ft^vor 
there  is  no  ulceration  of  Pey<^r*8  iwitches;  they  may  oocftMionjUly  bo 
slightly  eidarged,  showing  numerous  Ithwk  ptunts,  comi)ari'd  t<i  a  re- 
cently shHViin(*hin  (.riineni*z>,  but  they  are  not  ulcerated.  Th*^  tn»- 
(lUcncy  ui  intestiuul  heuiorrha^;e  in  ty|»hoi<l  fever  is  expbuued  by  tho 
fart  of  the  uleenitiou  of  Pnver's  |mtohes;  and  when  this  proc<»s8 
invades  all  the  <.H»ats  of  the  intestine  it  results  in  perforation  with 
couAeeutive  |)Oritonitis;  in  typhus  fever  the  fact  that  iliere  i^  no 
ukvnitiou  of  Peyer's  jiatches  explains  tho  absence  of  hemorrhage,  of 
intestinal  perforation,  and  of  couswiuent  perituuitis.  I  have  never 
ijeen  this  last-named  c<indition  in  a  patient  with  typhus  fever.  In  the 
rare  casses  iu  which  inti\stinal  homorrhaj^e  takes  place  in  typhus  fever 
it  doe.s  not  result  from  nlceniticui  <if  a  vessel  an  in  tyi>hoitl  fever,  but 
fnim  exudation,  such  as  we  see  in  all  ^*ave  conditions  of  the  ec<jnomy. 

The  |>eeuliar  o«b»r  ttlwerved  in  patients  suffering  from  typhus 
fever,  which  is  Hni  f/c/^rw,  is  not  fouutl  in  typhoid  fpver. 

The  e<mrHe  of  the  dise^iHe  in  typ]ir>id  fever  is  coiitinuous  from  tho 
l»t.*Kiwun(^;  in  typhus  fever  tho  symptoms  mny  intermit  during  tho 
early  dnvs  anil  wc  may  ciljserve  a  remission  lM»tw«*en  the  ninth  and 
the  eleventh  days.  In  typhoid  fever  tho  symptoms  Inxytme  progres- 
sively and  slowly  worse;  iu  typhus  fever  they  develop  with  great 
rapidity  and  by  the  end  of  the  first  week  have  rearhetl  their  almost 
complete  development.  In  ty]th«>id  fover  the  symptoms  fm  the  ]iart 
of  the  nervous  systeui  Mre  less  marked  than  thev  are  in  typhus;  iu 
the  latter  they  are  prf*c«K'ionH  and  prominent,  and  their  synipt4>inatie 
exjiression  is  8<i  etuistant  and  so  jieculiar  that  they  have  served  to 
give  the  name  of  "cerebral  fever"  to  the  disejise.  In  typhoid  fever 
all  the  symptoms  are  very  clearly  marked  during  the  second  week, 
but  they  do  not  attain  their  f»Ul  development  until  the  third  week;  in 
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tvplnis  fever  tlio  Reoonil  week  \h  injirktMt  hy  tlin  aj^jf^ravatinii  of  all  the 
BvinjitoTufl,  ami  duriii^^  thin  wt^k  tin*  jiati^'iits  take  on  tlii^  rliarat^t*'!'- 
istic  nip]>oarauee  which  has  Hervoil  to  ^ivo  the  uamo  to  the  uffectiou, 
that  iH  Uy  8ay,  ntupor. 

Typhoid  fever,  wheu  it  is  going  to  terminftte  in  recovery,  «ubsiilea 
very  slowly ;  typhuH  fever  may  also  decrejise  very  slowly,  tlie  defer- 
vearenre  l«»Kinnin^  frnni  the  ninth  to  the  eleventh  day,  hut  it  may, 
ou  the  other  hand.  <lecliiie  very  rapidly,  a  fact  wldeh  hits  Ihmmi  noted 
by  all  writers  ou  the  disease.  Tho  mean  duration  of  typh<»id  levet 
is  three  weeks,  Init  it  may  l>fi  i)rtih)ngt*d  for  thirty  or  forty  days; 
tJiat  of  ty]ihus  fover  in  fourteen  (hiys,  its  extreiu<^  liinitK  beiu^  the 
eighth,  very  rarely,  and  tho  twenty-first,  more  coiuuinnh.  The  cou- 
valescenee  from  ty]>hnid  fpver  is  slow  and  tedions;  that  of  tyjiliui- 
fever  is  more  rai)id  and  frank.  In  typhoid  fever  phh-hitis  and  arter- 
itis ai'e  m»t  common  (Ntuiplicjitious  or  soipiphi.';  in  typhus  fever,  ic 
Mexir*>  at  leant,  pldelstis  is  frequently  seen,  and  ('Vcn  mon^  fre<pientlv 
arteritis  terminating'  in  gan^^rnie  of  the  extn-niitieH. 

A  comparative  stmly  cjf  the  syniptonjsof  i\\(\  two  disciwrH  given  us 
the  means  of  distinguishing  them  elinieally,  hut  if  doubt  still  vnmaiu? 
in  tiie  niiud  of  tlm  oltserver  lie  may  resort  to  the  serum  <liagiiosi.s.  A 
French  ijliysieian,  J.  \\'idal,  has  diso<fVered  the  existence  of  an  agglu- 
tiuuting  rejictiiin  in  the  blood  serum  t)f  ]>atieuts  with  typilioid  fevei 
wht'n  this  is  in  the  preseuee  4>f  rnltiives  of  Kberlli's  barillns.  Tin: 
way  in  whieh  this  test  is  made  is  the  folhtwiug:  Fn>m  the  fold  ol 
the  elbow,  the  skin  In'ing  made  asi>ptir,  a  small  tiiiantity  of  blood  i)- 
extracted  willi  a  syringe,  anil  is  mixed  with  a  bouillon  <'ultnre  of  tht 
typhoid  bacillus  in  the  proportion  of  1 :  10  (>'ight  dr<)ps  of  serum  ii: 
4  e.c.  of  iHniilloiu,  and  is  i>laced  in  the  ovt-n  at  a  ti'mpcratun'  of  H7' 
C.  At  the  end  of  twiMity-four  hours,  sttuiotimeH  eiirlicr.  a  few  tlakec 
are  seen  at  the  bottom  of  tho  t(*Ht-tid>**,  and  the  fluid  is  rendered  tur- 
bid by  the  ])n'senre  of  a  whitish  powder.  It  is  always  well,  in  ordei 
to  l>e  sure  of  this  change,  to  cfunpare  the  couti'uts  of  thin  tulu'  wit! 
those  of  a  control  tubr.  Tin-  appraranr*-  whii-h  the  tluiil  Jissumes  if 
due  to  tho  agglntiuatirig  power  which  the  S4'iuni  of  a  t,\  phoid-fevei 
sufferer  posscisscs  in  tin*  presence  of  Kliei'tli's  liarilli.  A\'idal  '"  ha^ 
recently  miMblied  this  prftc<*duri',  niiiking  it  more  simi»li'  and  mort 
rapid.  Totwi'lve  dntps  of  the  cultun^  Hnid  he  mldw  <nit'  drop  of  iilooii 
drawn  by  the  prick  of  a  needle,  and  then  examines  a  drop  of  tliif 
miNtiire  under  the  itucroscopp,  comparing  it  willi  n.  di'op  of  a  contro 
mixture.  If  in  this  preparation  uuniiTous  eonthn-ut  masses  of  lnu-itli 
resiimbling  an  nn-hi|M'la^,'o  are  seen,  the  {liagnosis  of  typhoid  fever  if 
IKiHitive.  The  appearance  n<tted  is  seen  with  iricn^jising  distinctiiesj; 
from   tifteeu  to  thirtv  minutes  after   the   mixture   hjis   Ixsen   imule. 
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Widal'rt  rejictiou  is  also  mauifested  tlnring  couvalescouc^  from  typlioitl 
fever;  in  the  child  it  Ijusts  for  two  immths,  and  in  the  aihdt  it  perrtiats 
for  four  nr  five  months.  In  some  caneH  tliis  reaction  is  not  manifested 
l)f)ft>re  the  end  of  the  tirst  wf>ek  of  the  disease  ami  it  may  also  hfs  ab- 
sent for  a  few  days  iirecetling  death.  The  reaction  is  a  jihenomenon 
of  infection  and  not  of  inaniunization. 

We  have  t^ntered  iiittj  these  deLjiils  in  order  t^>4Hffereutiate  typhus 
from  typlioid  fever,  becanse  in  the  two  diseases  we  find  in  its  highest 
dt'^'ree  tlm  expression  of  the  eollectiau  of  syn»pt<^ms,  iti  the  syndrome, 
wliirli  has  Wien  ealWd  the  tyj^hoid  condition.  This  typhoid  sUite  is  u 
late  ex]>res8ion  of  iiiffctiona  disejises  of  wlintever  fni^jjin,  and  it  is  be- 
caiiSH  of  its  prcsonro  that  many  ffVPiN  ossontially  dift'evcut  havn  been 
coufonnded  under  thn  one  name,  and  that  njany  dintin^^Hiished  pnicti- 
tionnrs  liave  even  l>een  led  into  the  error  of  confnnndin^  at  the  I>ed8ide 
the  typhi'id  form  of  certain  diseases  such  a.s  measles,  scarlet  fover, 
aud  certain  foriti.s  of  apical  pneumonia  with  ty  [diiis  fever.  By  reason 
t»f  the  resemljlanee  l>etween  ty  plnis  and  typhoid  fever  the  two  affections 
were  not  disliii^niished  for  a  hni^;  period.  The  differential  diagnosis 
lias  bpcn  facilitated  alstt  by  tlie  olwcrvatiou  niad(^  liy  Londwird,  of 
Geneva,  in  1S'?(),  that  the  ukwratiims  of  the  intestine,  snch  as  hml  l»een 
df^Hcril»ed  by  Ijonis  of  Trnnee  in  t\  phoid  fever,  wnre  not  met  with  in 
the  typhus  fi'vcr  of  In  land;  by  that  inaile  iu  the  foHowing  year  by  Dr. 
Gerhard  <tf  I'liil.idr-ljfliia,  a  student  of  this  Louis;  and  by  that  which 
Cl(M-linrd  nt.tdi'  in  i_-<i|]aViorntion  with  PciuMH'h.  that  there  oxints  a  dif- 
fcii'uct'  no(  oiil\  in  tJm  anatonucal  chararters.  but  also  in  tho  etiology, 
thesynipfimiabjlogy,  an<l  the  jinvgnitsis.  In  1844  a  very  distinguished 
iVIt'\ica)j  i»li\Hii'ian,  Mii^iiel  F.  Jinn'nez  nnilert<tok  a  study  of  the  ib'f- 
ft-rnirrs  rxistiiig  bt*t\u^i-n  t\  phoid  fever,  such  ;is  descril>ed  by  Louis 
and  Andial,  anil  llic  siniilar  disease  which  he  Inul  <'<mstantly  oliserved 
in  Hie  cil\  of  ^b'>:ic<j  and  whirli  flie  local  physieian-s  had  coufounde4i 
witli  the  afl'ection  describrd  by  the  French  authors.  Dr.  Jimenez 
ni.'ule  his  investigations  on  more  than  three  hundred  pei-sonal  caags. 
He  described  witli  a  master  Iiaiid  under  the  name  of  "Tabardillo,"  the 
disf.-isf  \vlii<-ii  |)n-vailed  througiiont  the  central  plateau  of  Amihuac, 
and  wliicli  was  the  sanH-  an  that  which  the  North  American  idiysicians 
just  iMt'iitioneil  had  desn-ibcd  :i  few  years  before,  following  Jpnner 
and  Mnrrhisou  uf  Fdiiilmrgli,  FHut  of  Buffalo,  Geisinger  in  Ger- 
in;tn>.  Landouzy.  Forget,  and  Janinot  in  Fnince. 

H'ftffishnf  /'Vrcj'.  — Another  disease  whii-h  lt;is  l>een  confounded 
with  (yi>hns  fi'ver  J-  nn-iiirent  tvplins  or  rehijising  fever.  Tliis  <1ia- 
e;Lse  in  ditVereutiated  from  ^yt^lMls  fever  in  tlie  first  placa  by  the  fact 
that  in  the  former  during  tlie  aii-ess  of  the  fever  thi^  blood  of  the  pa- 
tient 4'onUins  certain  NiH'cial  organisms  described  by  Ubermeier  and 
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known  as  Obermeier's  spirocliirta*.  This  parasite  is  n  delicat* 
mobile  spirillniu,  w]iich  is  unt  met  with  in  tlie  liUtrnl  iu  auv  othei 
(lisejise  ami  the  ocfurrence  f)E  which  diHtin^niBhea  this  diHPasp  fron: 
typhna  fever.  R*^Iap8inK  fevpr  owos  its  imim^  U*  thf^  fnot  that  it  if 
characterized  by  attacks  of  very  intt-usi'  fm^r,  histiii^;  fnr  frtmi  live  if 
seven  days  ami  Heparatetl  by  iiitervalrt  of  like  duration.  The  twc 
cliarncteristit'H  inontiniierl,  namely,  that  nf  the  ])reseuce  nf  the  spiril- 
lum in  the  blooil  ami  the  jK-culiar  Cdurse  nf  the  disease,  servo  tn  dia- 
tinguisli  it  fnnji  typhus  fever,  Jiltliniit^h  it  is  jdstj  diftVrcntiated  b\ 
eert'iiii  ppcnliaritios  iu  its  s\  mpturnutctlo^y,  niwh  as  1he  jiii^sfn'atim 
of  tin  "I  iutelloftual  fnnctirms,  the  iibsnici' nf  tin*  i'liar.'ict*'i-istic  crnplini 
of  tvpliUH  fever,  and  the  coexistenit^  tjf  irtenm,  wlut-h  is  very  fre- 
c|nently  Tn^^t  witli  in  relajisin^:;  fpvcr;  alsn  ]>y  tlie  fact  tliat  it  is  less 
grave  ami  tlnit  it  torininates  soei-dily  in  i-imvah'seenro;  and  almve  al 
by  the  interval  iH-^tweir-n  the  jtyrexial  allm-kH,  lasting  f(jr  frnm  live  tt 
seven  days,  followe<l  by  a  npw  attack  of  nearly  the  sante  tlniation.  ] 
may  add  also  that  rehipsing  fever  has  npvor  Iwon  observed  in  the  re- 
public of  Mexico. 

Rfinifttitf  Ft'fff. — That  form  of  remittent  fcvor  wliifh  is  observer 
in  temf>erate  elimatt'S  can  scarcely  be  confnundeil  with  typhus  fever 
bnt  it  is  otln'rwise  with  the  fnrni  mrt  with  in  trnpical  rrgi(>us,  wliiel 
LnH  lieen  d*^st-ribed  under  tin*  natiie  )if  tyi>]H"id  nr  malignant  reniittvir 
fever,  or  "jangle  fever."  This  fturu  af  malarial  infection  may  tak» 
on  typimid  symptenns  just  us  all  the  ntlirr  grave  infiM'tiuns  diseases 
but  in  addition  to  th*'  farts  tliat  it  ilev(4(i]>s  in  marsliy  regiims,  tha 
it  is  not  (Mmtaginus,  and  tlial  the  characteristic'  cniptinn  of  typhu; 
fever  is  wanting,  it  may  a]?^ii  be  diil'epndiated  b.\  an  analvsis  of  thi 
bloody  the  plasnuidia  drscnlMHl  liv  I^i,veran  being  found  in  the  bhuM 
of  malariji;  it  is  alstt  diH'erentiated  b.N  tin*  therapeutic  actitm  of  saltj 
nf  (juininp,  wliirh  liave  no  (•fi'ect  rn  typhus  fev^r ;  and  linjillv ,  tlu'  grav( 
form  of  malarial  infection  is  ntit  usually  obseiTed  in  ]ocali(i<'s  when 
tyijhua  ftner  [trevails.  Iu  Mexico  the  grave  remittent  fevers  are  me 
with  on  the  twfj  sea  coaHta,  exactly  where  typhus  fi'ver  is  not  cncouu 
tered. 

Yffljatr  Frrcr. — Tliis  fever  in  its  grave  form  is  niiirki'T!  by  tyi>hoii- 
symptoms  iu  rous('i|uence  of  wliich  it  niiglit  Ih*  confounded  witl 
typiius  fever;  liul  fhis  could  ouly  luippen  in  those  countries  in  whicl 
yellow  fever  pri'vails  omlpuiieally,  or  in  which  it  frn<|ueiitly  oceiin 
iu  epidemic  form.  It  nniy  be  distinguished,  however,  from  typlan 
fflver,  by  its  shorter  duration.  In  the  absence  of  the  rharacteristii 
omptinn,  by  the  yolhtw  coloration  of  the  skin,  by  the  black  vttmit 
and  |)ossilily  also  b\  tlie  detection  i*\'  the  liacillus  irti*roides  iHscov- 
ered  recentlv  bv  Sanarelli,'    of  Montevideo,  and  which  has  idso  bcei 
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fnoDcl  by  other  obfterrGrs.  It  is  to  be  noted  that  in  tJie  Mexican  ro- 
jmhlio  vellow  fever  i»  (oatxl  tm  the  con»t  line,  uot  abovi?  an  elcvatiou 
of  l.OOO  metres  <3,250  feet),  while  typbns  fever  oocurs  in  the  central 
plateau  Iving  at  least  2,0U0  metres  (H,500  feet)  above  the  level  of  the 
aea,  and  is  never  fouml  endemically  in  the  zone  lying  between  1,000 
and  2,0(M)  metres  of  elevation. 

Ftn'pitrn, — This  affection  can  hardly  be  confounded  witli  typhus 
fever  since  it  is  not  accom|ianie<l  by  fever  and  8ince  the  i)et4H;hiie  (if 
such  a  name  imiy  Iw  given  to  the  ecchymoseei  appear  primaidly  and 
not  Iat#'  in  the  cour>*e  of  the  eruption;  it  is  also  iliHtingnished  by 
the  factn  that  the  hemorrhages  take  place  from  other  than  the  nasal 
umc'ous  lueml 'nines  ami  that  the  affection  occurs  in  cachectic  indi- 
viilnalH  and  iiule|ieu(leiit  nf  coutafdou.  Iiidee<l,  practically,  it  would 
l»e  very  difficult  to  confound  the  two  affections. 

MniKfrtf.  —This  di^oase  ought  not  to  U»  confounded  with  typhus 
ffv*T  for  the  n';LS4»n  (hat  it  occurs  onlinarily  in  chiidhiMid,  and  that  it 
irt  always  prpco<letl  by  an  intense  catarrhal  iuflammation  of  the  coujuuc- 
iivii',  the  iulshI  fiKssje,  th<'  hin  ux,  and  the  brftucliial  tubes.  Th»^  two 
afff'ctions  may  also  In?  tliffereutiatetl  by  (he  fact  that  tlm  ei'upti4)U 
(K'curs  earlier  in  niejisles  than  in  typhus  fever  and  differs  from  the 
hiKer  in  its  evulution,  and  tinally,  by  the  epidoiDic  ctmditious  pre- 
vailing at  the  time. 

Mi'iiiutjittA  nttil  Kuci'phalUix. — These  two  affections  might  be  con- 
f(Hiinleil  with  t\  iiliiis  fever  lii^cause  of  the  tvrebi*al  symjttitms  which 
are  cnnimoii  to  all,  but  tliere  are  (litrerenreH  which  may  be  tliscovereil 
<<ii  oin  fill  iiivestipitinii.  Tiie  ce]»halMlgia  is  m<ire  intense  in  meuiu- 
gitiH.  is  lft»riiig  Jiiul  jHilsatiiig  in  rlianu'ter,  iitnl  seeiiis  ils  though  it 
wnulil  H|ilit  thi'  ]ic;nl;  in  typhus  fe\er  the  ]ie;uhu'he  is  J'routid,  dis- 
trithHing,  fiuil  (i.iitiMiiuns.  The  injection  <if  (he  eyes  in  meningitis  ia 
|i*HH  iriarkeU  (halt  in  i\  I'hus  fever.  lu  ujeuiiigitis  tli»>  exjireHsiou  ol 
the  eM*4  is  anitiialeil,  l)nt  iti  t\  plnis  fever  it  i>i  like  that  of  a  ilruniteu 
Mian,  There  is  \\i\  |»ht»tM|'!Mj|ii:i  in  \\  phus  fever,  hut  it  ia  very  marked 
in  (iieiiiii^^itiH.  While  the  i-h;iraeter  of  tht;  ilelirtinn  may  in  certain 
ejii.eM  i^ive  risf  ti)  error,  the  [ir«'seiico  of  the  eruptinn  iu  ty]>hiiH  fever 
will  KuHice  to  (listingniMh  tic  ln«i  affeetions.  The  nausea  ami  vomit- 
ing whirh  an*  so  enintni>ii  in  nieiiingiti^i  are  eiitirelv  wanting  in  tyjihus 
fever.  Th"*  roius4'  of  ()ie  |wo  diseuses  varies,  MS  dimn  jilst*  thoir  dura- 
tittd  In  t^  pliiis  fi'Vi  1  thi-re  is  no  true  iuHaminntiou  of  the  nieuingeA 
or  of  llir-  lirain.  In  ehiMivn  the  livdrfwi^phalic  cry  in  a  eharacferistic 
sympt.aii  whii-h  will  ennhje  uh  to  make  an  early  differential  diag- 
nosiH. 

/hhrlinu  Tirtti'us.  TJie  eircunmtanreH  under  which  this  doliiiiun 
develops  s\ill  sutliee  1o  ilistiugiush  it  from  t,\  [ihus  fever;  it  is  not  ac- 
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companied  by  lii^^li  fever,  the  patient  presents  no  emption  such  as 
that  cliaracteristic  of  typhus,  and  the  course  and  duration  of  the  two 
affectiuns  are  different;  in  a  word,  there  is  no  resemblance  except  in 
the  delirium. 

Pneumonia. — When  this  affection  assumes  the  typhoid  form  it  may 
resemble  typhus  fever;  this  is  esivHsially  the  case  in  the  latent  form 
attacking  the  apices  and  occurring  chiefly  in  the  aged.  If  an  exami- 
nation of  the  chest  reveals  the  presence  of  the  pathognomonic  signs 
of  pneumonia,  then  the  typhoid  state  should  be  regarded  as  a  com- 
plication of  this  disease.  £ut  if  the  symptoms  proi}er  to  pneumonia 
only  become  manifest  several  days  after  the  existence  of  the  febrile 
state  the  pneumonia  must  be  regarded  as  a  complication  of  typhus 
fever,  esi)ecially  when  the  charaoteristio  eruption  of  the  latter  disease 
is  i>resent. 

i/rrrmta.^The  typhoid  form  of  this  intoxication  may  be  con- 
founded with  tyi)hus  fever;  like  the  latter  it  is  the  symptomatic  ex- 
pression of  an  infection,  but  it  may  be  differentiated  by  the  absence 
of  fever,  by  the  previous  occurrence  of  symptoms  of  nephritis,  and 
occasionally  by  tlie  presence  at  the  time  of  examination  of  traces  of 
gouty  antecedents;  in  a  wonl,  a  comiMirison  of  the  cliaraoteristio 
syiuptoms  of  the  two  diseases  will  suffice  to  i»rcvent  error  in  diagnosia. 

We  cannot  meutic^n  all  the  other  diseases  which  may  at  times 
asHume  the  typhoid  state  since  they  are  ho  very  numerous,  and  more- 
over their  differeutiution  is  usually  without  difficulty.  There  aro 
two,  however,  couceruing  which  a  word  must  be  said,  namely,  grave 
intestinal  infection  (stcrconemia)  and  retained  i)lac6nta.  The  differ- 
eutiatiou  of  typhus  fever  from  stercorosmia  is  based  chiefly  upon  the 
rapid  and  favorable  results  of  purgative  medication.  In  the  case  of 
retention  of  the  pla(^euta,  doubt  may  arise  on  account  of  the  long  in- 
ternal which  may  have  elapsed  since  parturition,  sometimes  as  much 
as  twenty  days ;  but  a  careful  exploration  followed  by  extraction  of 
the  ])Ia('ontiiI  remains  will  clear  up  the  diagnosis. 

To  sum  uj):  Typhus  fever  has  a  special  a8i)ect  of  its  own,  it  is  a 
well-characterized  morbid  entity ;  it  is  a  i>erfectly  well-defined  species 
in  the  family  of  infectious  continued  fevers;  its  promiuent  characters 
are  the  suddenness  of  invasion,  the  date  of  the  appearance  of  the 
epistnxis  and  of  the  eru]>tion,  the  aspect  of  the  latter,  the  insomnia, 
the  cephalalgia,  the  prec(K>ity  and  intensity  of  all  the  other  cerebral 
symptoniH,  its  t^vclic  march,  its  average  duration  of  fourteen  days, 
and  the  al)soiico  of  intestinal  lesions. 
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Prognosia. 

In  cleterminiug  the  prognonis  of  t.yphuH  fover  the  first  idea  that 
(MjonrH  to  one  in  to  ascertain  tho  proiK^rtion  of  deaths  ttin(»nj^  thoa<^ 
attacked  by  the  disease.  If,  however,  we  have  recourse  to  stjitistics 
we  fiud  such  differences  iu  the  naotality  fij^uros  tliat  we  aro  forceil  to 
the  couchiHioit  that  the  couditious  existeut  in  the  various  epiileniics 
which  have  fiiniiHlitxl  the  hasiH  of  these  HtatisUcs  luiist  havt^  diifertMl 
(greatly.  In  the  first  jdace  it  is  evident  that  the  niortjdity  of  ty|>hus 
fever  prevailing.endeniic4iUy  iu  h  cei-taiu  hn-ality  must  differ  from  that 
of  the  same  disease  diiriug  au  epidemic  outbreak;  tlie  numl>er  t>l 
victims  of  tlie  endemic  form  varies  accordinti^  to  the  seasons,  and 
furthermore  the  mortality  of  an  ordinary  epidemic  (.mtbreak  will  not 
1)e  the  same  liS  that  of  an  epidemic  which  arises  under  couditious  of 
famine  or  widespread  misery  or  wliich  is  favored  by  war.  As  we 
have  said  in  tlie  scrtiou  on  the  history  of  the  disease,  the  great  armiee 
spread  typhus  fever  throu^ihout  EurojMi,  and  the  ravag(*s  which  the 
disease  causeil  were  in  iirojiortion  to  the  distress  which  the  war  liad 
brought  iu  its  train.  Wo  cannot  compare  the  mortality  from  typhus 
fever  iu  rnriil  districts,  where  the  i)fMipie  live  for  the  most  part  iu  the 
open  air,  witl»  that  in  l>esieged  cities,  where  the  inliabitantA  are 
crowded  to^etlier,  UnnX  is  scarce,  and  the  morale  of  tlie  population  is 
depressed  by  privation  and  by  ti'rror.  Simihir  untowani  couditious 
exist  iu  Hhips  making  long  voyages  or  detained  by  calms,  in  prisons 
Avere  the  hygiene  is  of  the  pcMirest,  and  formerly  iu  the  galleys.  The*ki 
considerations  have  led  us  to  study  the  gravity  of  tyj>hus  fever  in  ro- 
latiou  to  age  aud  sex,  to  the  previous  condition  of  heiUtli  or  disejise, 
to  the  habits  of  sobriety  or  intern ]M>rance,  aud  to  all  tl»e  other  condi- 
tiims  which  may  influence  th«*  orgauiHm  iu  the  direction  of  a  lesseued 
rosisting-power  agaiust  the  germs  of  the  diseam^  This  way  ap[>earH 
to  us  to  \tei  tlie  l»est  in  a  work  which  aims  to  give  to  the  practising 
physician  the  grountls  ujjou  which  to  base  his  prognosis,  not  in  a 
general  sense  but  as  regards  the  iiidividuid  patient. 

A'jr. — From  the  tid)lea  constructed  by  Mui-chisou  from  the  data 
furnished  by  the  nvonls  of  the  Iji^ndon  Fever  Hospital  from  1H47  Uit 
1870,  it  api>e(irs  that  tlui  mortalit.v  of  typhus  fever  is  less  in  the 
young  than  iu  »ulults,  and  less  in  adults  than  in  the  aged.  Tlie  rehi- 
tive  mortality  for  each  i^oriod  of  five  years  was  as  follows:  During 
the  first  five  years  it  was  6.60  |»er  cent.,  iu  tlie  i>erioil  from  five  to 
ten  ywirs  it  fell  to  3.50,  K>w(>en  ten  and  fift<!en  years  it  fell  still 
further  to  2.'28,  but  iu  the  next  |»eri(Hl  of  five  years  it  nw  t4>  4.46 
I«r  cent.     Thus  we  see  that  the  mortality  decreases  from  the  first  to 
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the  third  lastmm,  bat  b^ins  to  inciease  in  the  fourth.  From  that 
age  upwards  the  increase  is  very  rapid,  as  we  may  see  in  the  follow- 
ing table  from  Murchison : 

From  80  to  40  years  the  mortality  was  85.89  per  cent. 
'*40**50"'*  "  "    48.48       ** 

"50"60'*'*  "  "    58.87       " 

Above         60    "       -  "  •*    07.04       " 

The  data  collected  in  the  city  of  Mexico  by  the  Superior  Council 
of  Health  confirm  in  a  general  way  the  figures  of  Murchison,  as  is 
shown  in  the  following  table,  which  embraces  the  {leriod  from  Au- 
gust, 1891,  to  December,  1897: 


Ages. 

DKATOa 

Feroentagv 
total  dwha. 

BUlM. 

FemAlM. 

■ToUL 

From    0  to    1  year. 

4 
4 

81 

54 

887 

1.154 

1.466 

885 

22 

6 

11 

27 

72 

830 

786 

1.146 

R58 

30 

10 

16 

58 

136 

717 

1.940 

2,612 

603 

62 

0.16 

**      1  "    2year8 

0.24 

«      a  **    6     **     

0.98 

"       5  **  10     "     

2.02 

"     10  **  20     **     

ll.SS 

"     20  "  30     •*     

81.17 

-     80  "  50     "     

41.07 

"     50  "  70     "     

11.18 

**     70  "  90     **     

0.88 

Totals 

8.457 

2.766 

6,228 

We  find  from  this  table,  representing  a  total  of  6,223  deaths  from 
typhus  fever,  a  confirmation  of  the  statement  that  the  mortality  in- 
creases with  the  age,  very  slightly  up  to  the  age  of  ten  years,  but 
rapidly  from  ten  to  twenty  years ;  that  it  is  almost  three  times  greater 
from  twenty  to  thirty  than  from  ten  to  twenty ;  that  the  i)ercentage  of 
deaths  from  typhus  fever,  as  compared  with  the  general  death-rate, 
is  highest  between  the  ages. of  thirty  and  fifty  years;  and  that  it 
diminishes  from  fifty  to  seventy  years,  and  very  markedly  in  the 
I>eriod  between  seventy  and  ninety  years.  These  figures  do  not  seem 
to  be  in  accord  with  those  of  Murchison,  but  the  contradiction  is 
found  to  be  less  apparent  when  we  consider,  that  the  number  of  those 
attacked  from  fifty  years  upwards  is  less,  and  that  the  number  of  in- 
habitants between  seventy  and  ninety  years  of  age  is  very  small  in 
Mexico. 

Sex. — From  Murchisou's  tables  we  find  tliat  the  general  mortality 
in  the  Loudon  Fever  Hospital  during  twenty-three  years  was  19,67 
per  cent,  males  and  18.20  per  cent,  females.  From  the  data  collected 
by  TerreM,  in  the  memoir  above  mentioned,  we  find  that  in  the  differ- 
ent  cities  of  Mexico,  out  of  a  total  of  6,042  deaths  from  typhus  fevdr, 
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tliere  were  3>22r)  of  tlm  male  sex  nud  2,81(*  of  the  female.  According 
to  tliG  figures  of  the  Superior  Council  of  Health,  as  shown  in  the  table 
above,  iu  a  total  of  ft,2'2'.l  there  were  3,457  of  tho  male  sex  ami  2,7(5(5 
of  tlie  female.  Thua  we  see  that  the  mortality  is  greater  among  men 
than  &mau^  women. 

From  a  ntuily  of  his  own  cases  and  othora  coUecto*!  fmrn  various 
sources^  Mnivhison  confhnles  that  the  tUseiwe  is,  at  any  givt^u  ago, 
more  grave  in  men  than  in  women,  and  he  adds  that  iu  man  not  only 
is  there  a  iiioro  active  organic  disintegration  undt^r  the  influence  of 
the  pyrexia,  but  probably  also  the  iiabits  of  intenijierance  and  other 
circunistiuicea  tend  to  affect  the  liver  and  the  kidneys,  thus  rendering 
climiuatiou  inmv  difficult. 

Siitirif  J\ni{fifni, — In  onler  to  judge  of  the  varying  gravity  of 
typhus  fever  iU'cordiug  to  the  differeuces  in  stwial  position,  Murchi- 
aou  dhidetl  the  patients  treated  iu  the  London  Fever  Hospital  dur- 
ing H  piM'iod  <>f  fourtemi  years  into  three  i-htHHes,  \Ia.  :  (1)  pay 
patients;  (2)  patients  admitted  free,  yet  not  classed  as  jiaui>ei'8;  and 
(vJ|  i>au|MM-s.  His  results  Avei-o  jis  fr>ll(>ws:  In  the  first  cla.ss  the  inor- 
tfdity  was  14.St)  pt-r  w.uL,  in  the  sec<indit  wjis  18.58,  and  in  tlie  third 
class  27.^4.     He  attributed  the  increase  of  mortality  olwei'ved  among 

till'  I riT  ciasrt  Ut  tlji^  gn-atiT  ugi>  of  thesn  patients.     He  says  that 

in  Iri'laiid  thn  genrral  brlicf  is  that  ty]'liUM  fini?r  is  more  grave  in  its 
r<'sidls  :imong  tlm  rich  thaFi  among  the  poor.  Of  more  importance 
tlinii  Hi<^  fiiiauciiLl  cmiditinn  *>{  thn  ]»aiirn{s,  as  ri-gards  tlm  gravity  of 
ty|)lius  frvei',  is  tin-  aiiioiaU  of  ctjiebral  hiboi"  perhiniit'd,  ami  this  work 
is  givatt'r  anmng  tln>  educated  classes  than  among  the  i>oor  and 
igimraut. 

IVcri'nts  Conififioit  >>{'  llrnUh  and  Infi  ntjirranrv. — AlcohoIiBra, 
which  produces  disejisi!  in  the  heart  and  artf^rial  system  and  in  tlie 
nervous  centres,  phit-es  the  iudividuuLs  attacked  by  ty]*hus  fever  under 
mtire  unfavorable  coudilions  than  are  those  of  the  same  age  and  the 
sann*  s(»x  whose  lialiits  are  t^^mperate,  since,  as  wo  have  seen  above, 
tho  circulatDry  and  nervous  Hvstems  suffer  greatly  in  ty  pirns  fever. 
HtatiHti<'H  bear  uul  this  assertion.  AVhiiti  there  is  a  liistory  of  gout 
and  rheumatism  the  ]>rognofiis  is  much  worse,  and  the  same  may  be 
said  in  regard  to  lu^jjatic  and  renal  disorders.  "We  may  derive  in- 
formation of  value  iu  forming  a  pn»gnosis  from  examination  of  the 
urine.  S*^hor  J.  D.  Morales,  Professor  of  Pharmacy  in  the  TJuiver- 
sity  of  Mexico,  has  reached  the  conclusion,  from  a  study  of  the 
analyses  of  urine  in  tw(»  iiundu'd  (lus^-s  of  typhus  fever,  that  the 
diminisiird  ijuantity  of  urine  e.\creted  is  indirect  relation  witli  the 
gravity  of  tln^  disase.  and  he  regards  anuria  as  a  symptom  of  fatal 
impoH.     Tiie  urine  is  Uubid  in  lyjihus  fever  (usually),  but  if  it  in 
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transparent  and  this  transparency  is  preservetl  into  the  second  week 
it  is  to  bo  regarded  as  a  favorable  proKUOstic  sign.  If  hyaline  casts 
are  found,  and  especially  pigmentary  grauulationw,  from  the  jfifth  day 
of  the  disease,  and  if  they  are  present  for  a  period  of  three  days,  Senor 
Morales  says  that  death  will  result.  A  rise  in  the  specific  gravity  to 
1.03.3  is  of  grave  significance.  If  albumin  is  present  in  a  proportion 
of  more  than  half  a  gram  x>er  litre  it  is  a  sign  of  the  greatest  grav- 
ity. Of  equal  gravity  is  lia^moglobinuria  or  hiematiiria,  providetl  al- 
ways that  this  is  not  duo  to  the  preaeuce  of  menstniHl  blo(Hl.  Finally, 
he  regards  the  presence  of  urol>iliu  and  of  the  biliary  i>igments  and 
acids  as  an  uufavonible  sign  when  they  are  present  in  large  amount, 
and  i>ei)tonuria  is  also  of  evil  import. 

All  those  diseases  which  weaken  the  organism  render  it  less  able 
to  conteutl  successfully  against  the  disorders  which  an  infectitm  as 
grave  as  is  typhus  fever  produces  iu  most  of  the  organs,  and  there- 
fore by  their  presence  they  render  the  prognosis  more  serious. 

Observation  luia  shown  that  there  is  a  certain  conjunction  of  cir- 
cumstances iu  which  an  unfavorable  termination  of  the  disease  is  to 
be  feared.  These  are  "  the  advanced  age  of  the  patient,  the  epidemic 
presence  of  the  disease,  the  rajnd  occurrence  of  the  characteristic 
facies,  great  intensity  of  tlie  headache,  furious  character  of  the  de- 
lirium, profound  stupor  almost  reaching  coma,  carphologia,  hicci.'Ugh, 
fre<iuency  and  profusitm  of  epistaxis,  confluence  of  the  eruption  with 
very  large  patches  of  a  dusky  hue,  gangrenous  appearance  of  the  skin 
whon^  jirossuro  (K*rurs  or  wliere  th<*re  are  blisters,  the  (wcun'ence  of 
vesication,  a  dried  and  shrunken  jis]>oct  of  the  skin,  retention  of 
urine,  involuntary  evacuations  of  licjuid  and  foul-smelling  stools,  the 
complication  by  piuunnonia,  any  irregularity  in  the  development  of 
the  symptoms,  and  an  exaggerated  rapidity  of  the  pulse.  In  regard 
to  this  last-menti<med  symptom  we  may  remark  that  in  the  majority 
of  cases  the  pulse  is  108  to  1'20  a  minute;  iu  some  caws,  when  the 
disease  is  of  very  Ix^nigu  ajipearance,  the  jnilse  may  l»o  only  1(K»  or 
a  little  over  during  the  first  low  days,  but  it  becon»es  more  ra])id  as 
time  goes  on,  and  if  the  rai)idity  is  now  accon»pauied  by  irregularity 
or  other  evidences  of  a  more  or  less  severe  alteration  the  patient  will 
succumb"  (Jimenez).  I  may  add  from  my  own  exi)erience  that  the 
occurrence  (early)  of  a  disproportion  l)etween  the  pulse  rate  and 
temperature  is  a  sign  of  fatal  onien. 

On  the  other  hand,  we  an*  to  regard  aw  favorable  factors  "  the  ycnith 
of  the  patient  up  to  fifteen  years,  the  preseiTation  of  the  mental  facul- 
ties and  file  strength,  the  appreciation  by  the  patient  of  liis  own 
needs,  trnnquil  sleep,  moisture  of  the  nasid  fossje,  moist  heat  of  the 
skin,  moisture  of  the  mouth  and  absence  of  sordos,  reguhirity  in  the 
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tegaiatity  lad  iwlwtoi  fcaqaeatj  of  the  psbe,  aud  the 

These  tvo  groaptngs  o£  tib»  sjsploiHB  will  be  of  great  aflsistaiice 
n  Connug  a  <irtiwtp  ptogBosK.  Sevcrtkefen,  all  obaerrers  are 
agreed  thai  ifpfcaa  feiw  cf  appareotlj  hengn  eo«is«  mar  terminate 
»  death,  espe«iaUT  ia  the  aged;  aM,  on  the  other  hand,  a  case  of 
tjphoB  ferer  of  aeemiagly  great  giaTitr  aaj  nsaH  in  recovery. 

ProphylaxlB. 

It  is  oanal  to  inclnde  the  sabject  of  prophjlaxis  in  the  first  part  of 
the  section  on  treatment  ol  a  diaeaae.  This  ia  correct  when  we  are 
treating  of  smallfiox  or  rubtee,  for  which  diseases  we  have  preventive 
meaanres  of  im-on testable  and  practical  efficacy,  such  as  the  vaccina- 
tion of  Jenner  and  the  preventiTe  inoculations  of  Pasteur.  We  donbt 
not  that  in  the  fatore  a  vaccine  against  typhus  fever  will  lie  discovered, 
bnt  we  have  none  as  yet.  In  the  mean  while  we  must  |)erforce  limit 
oor  preventive  measures  to  E^hattingoff  commonicatioa  between  those 
sick  with  typhus  fever  and  the  well. 

Isolation  of  tlie  patient  and  disinfection  of  his  dejections,  of  his 
nnderclf itliing,  and  of  objects  which  .have  been  in  mediate  or  imme- 
diate coiitai-t  with  him.  such  as  the  cK»thing  of  his  attendants,  the 
furniture,  the  rf»om  in  which  he  has  U»en,  etc.,  are  the  meaas  by 
which  we  present  communication  of  typhus  fever  to  those  in  the 
nei^hlKirhoo<l  of  the  patient.  Isohition  ean  always  be  more  effec- 
tively carried  out  in  3[>ecial  hospitals,  where  the  authorities  may 
**mploy  suitable  measures  which  cauuot  l>e  instituted  in  ciWl  practice. 
lu  ordfr  that  tlip  isolation  may  \>e  efficacious  it  is  utx-essary  tti  en- 
fr^r<*e  it  as  rij^orously  as  ]u>s.sible;  it  is  necessary  that  not  only  the  pa- 
tient, but  ills  ftttrinL-iuls  lis  well,  should  be  strictly  isolated.  The 
niamier  in  which  isulatiim  of  cholera  patieuts  arriviuj^  at  Eu(^liwh 
ports  is  carrietl  out,  as  well  as  the  way  in  which  those  sufferiuj?  from 
thf'saiiie  disfast*  who  arrived  in  New  York  fmui  Hamburg  iu  1S!I2  wttre 
iMohit***],  will  serve  ha  a  iiukIhI.  It  Mould  Ik»  well  if  these  i>ractioes 
were  ndo|ited  by  the  public  authorities  in  all  countries  as  i*eganl8 
tyjjhtiH  fi'Vfr  aud  otiier  iufectious  diseiises  of  the  same  mitiire. 

Wli(*n  tlie  patieuts  caimut  be  carried  to  a  luwipital  they  must  l>e 
isfilated  in  their  own  hr^mes,  iu  wcll-veuHlatetl  i-ooms  from  which  all 
liaiiKiii;^^  and  <-:iriic't>i  linve  bepu  rpmovt^d  and  in  whi4li  only  tin*  alwo- 
liit''Jy  riHCfHsarv  furniture  has  bocu  left.  Tiie  (ittendiiuts  should  be 
■lelect^'d  from  amou^^  those  who  have  already  had  tyjthus  fever,  since 
it  is  known  that  onp  attiu-k  of  tliis  disease  coufers  immunity  (usually). 
It  is  to  Ik.'  rtromnirudfil  that  llie  nurses  or  other  attendants  should 
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not  sleep  in  the  same  room  or  take  their  meals  there;  that  before 
eating  tliey  shotild  whkIi  bauds  and  mouth  with  suitable  disinfectants  ; 
that  tliey  should  not  commnuicato  with  the  other  members  of  the 
family  in  any  miiuner  whatevi^r,  if  tliin  is  posaiblf>,  or,  if  it  is  not,  that 
the  comnumicfttion  should  be  as  limited  ajid  as  t^uarded  as  the  cir- 
cumstances will  i>ermit.  The  dejections  sliould  be  received  iu  vessels 
contaiuiufj;  disinfectant  solulions,  aud  the  underclothinj?  shoiUd  be 
immersed  iu  a  similar  solution  l«>foro  l)ein^  sent  to  the  laundry. 

^Mien  v,-G  shall  have  discovered  the  germ  which  is  the  cause  of 
typhus  fever  the  number  of  precautions  which  we  have  indicated  will 
Ije  greatly  reduced,  as  it  is  even  nnw  iu  the  case  <>(  chnlera  ami  of 
tuberculosis,  the  jtatho^enic  micnjorpiuisnis  of  whitih  affections  have 
lieen  well  studied;  but  the  precautions  which  we  nr>w  recommend, 
eminrical  as  they  are,  have  enabled  us  t4j  prevent  the  conimuuicattou 
of  typhus  fever  from  tlin  ill  in  the  well.  As  wi»  said  iu  thn  Hcction  on 
etiolot^sy,  in  Mexico  tyiihus  fevi^r  is  not  sjtreail  when  the  rules  above 
iudicuted  are  ol>sorvod,  wlieu  the  clothing  of  the  jiatieuts  is  freipieiitly 
changed,  and  when  they  themselves  are  treated  in  the  manner  which 
we  shall  indicate  iu  the  following  section. 

Disiufeotifiu  is  comjiiementary  to  isnhitimi.  It  is  carried  uut  in 
the  case  of  tht*  dejections,  not  because  it  has  yet  l>epn  proved  that 
these  may  serve  as  a  vehicle  of  coutjigion,  but  simply  as  a  mea.sure  of 
|)recaution.  We  insure  the  dininfectiou  of  the  beih-lotlies  aud  under- 
clothing lit  the  [latients  iu  tln^  hot-air  oven,  that  of  the  furniture  aud 
dwellings  by  means  nf  birhlnriile  of  mercury  Sfilution,  that  of  objects 
which  might  l>o  injun^d  by  this  by  moans  of  a  tive-iier-cent.  Holutit)n 
of  carlxilic  acid,  aud  that  of  delicate  bric-a-brac,  tine  textures,  or 
objects  of  art  which,  thnmgh  inadvertence,  or  any  other  rejustm,  have 
been  left  iu  tlie  sick-room,  by  means  of  formic  jdilehyde.  It  is  ]»os- 
sibln  tiiat  these  prci-autions  are  mi>re  than  is  necessary,  but  that  is 
because  wo  are  yet  ignomut  of  the  germ  of  contagion  and  its  means 
of  trausj>ort.     A  siuiplilication  in  the  methods  will  come  later. 

Altliout^h  this  is  not  the  X)lace  to  dwell  in  iletail  on  JiieaKnre.s  re- 
lative to  public  hygieni'  and  which  we  cannot  doubt  will  prevent 
the  disease  from  spreading  throughout  a  city,  we  may,  uevertlielesa, 
recall  that,  while  tn^ating  of  the  causes  of  tyidins  fever,  we  related 
certiiiu  facts  proving  the  intlueuce  which  fccid  emanations  have  iu 
the  production  of  typhus  fever,  and  showed  from  this  the  neci^sity 
for  the  removal  of  all  such  iti!itt<'rs  from  the  interior  of  dwellings 
beyond  the  outskirts  of  the  city  by  means  of  impermeable  conduits 
having  a  sulficient  (iil\  and  thoroughly  flushed  by  a  continuous 
stream  of  water.  The  proper  location  **i  water-closets  and  of  all  the 
drains  insid^^  houses  also  cf>mes  within  the  domain  of  hygiene.     Thia 
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which  thfty  woro  emorging,  tliowe  who  hiwl  liatl  uo  diatlietic  troubles 
previoiwl}',  aiul  in  wliom  the  couviileseeuce  wiw  frank.  I  obtained 
from  these,  lining  the  Htricteet  iweptio  i)re<'uutioufl,  a,  Hniall  <(uautity 
of  bhtod  drawn  directly  from  the  veins  into  sterilized  tubes. 

The  first  i)fttient  in  whom  I  em})loyed  this  niethotl  of  treatment 
was  a  young  man  of  twenty  years,  previously  healthy  and  robust,  in 
wliom  it  was  to  be  expected  that  the  disease  would  follow  a  typical 
coui-se.  I  began  injections  of  bh>od  serum  from  a  typhus-fever  con- 
valeflcont  on  the  seventh  day,  in  doses  of  3  c.c,  increased  in  the  fol- 
lowing days  to  4,  5,  G,  8,  and  12  c.c.  The  disea.se  terminated  on  the 
fourteenth  day,  so  that  it  was  not  cut  short;  neither  was  the  delirium 
affe(;ted,  for  it  iHsraisted  even  one  day  after  the  tem]>erature  had 
dro])ped  to  normal.  In  other  cases  in  which  I  employed  the  same 
remedy  in  larger  doses  I  was  unable  to  convince  myself  that  the 
serum  exerted  a  favorable  influence  on  the  duration  of  the  disease, 
but  neither  c(mld  I  see  that  it  had  any  injurious  effect  upon  the  pa- 
tient. I  have  been  unable  to  continue  my  observations  for  the  reason 
that  dining  these  past  two  years,  the  endemic  of  typhus  fever  has 
been  at  a  minimum  in  the  city  of  Mexico  (from  seven  to  ten  deaths  a 
week  in  a  population  of  350,0tX)),  and  I  have  not  now  at  my  disposal 
any  special  service  of  typhus-fever  i)atients.  I  tliink,  however,  that 
the  subject  is  well  worthy  of  further  investigation. 

Dr.  Nicolas  Eamirez  de  Arellano  and  Dr.  Ismael  Prieto,  the  first 
name<l  a  member  of  the  Sui>erior  Council  of  Health  and  the  second 
the  ('hief  of  the  Bacteriological  Lalioratory  of  this  same  Council,  have 
suggest<Hl  a  similar  thera])eutic  ]»rocedure.  These  gentlemen  believe 
with  me  that  the  blood  serum  of  convalescents  from  tyi)hu8  fever  is 
endowed  witli  curative  properties  against  this  disease;  but  they  pro- 
jjose  in  order  to  practise  the  (UThotherajvy  of  typhus  to  follow  the 
methotls  that  other  authors  have  employed  for  the  cure  of  other  traus- 
missible  diseases.  The  usual  procedui'e  consists  in  injecting  into 
an  animal  endowed  with  natural  immimity  fluids  or  tissues  which 
contain  the  si)ecific  agent,  in  withdrawing  the  blood  after  the  animal 
has  received  a  series  of  injections,  and  in  then  injecting  the  serum  of 
this  blood  into  the  jiatient.  Ho  their  plan  is  to  inject  tlie  blood  of 
typhus-fever  jjatienis  into  certain  animals  and,  after  a  series  of  such 
injections  have  been  mjule,  to  extract  the  serum  from  the  blood  of 
these  animals  and  employ  it  therai>eutically  for  the  cure  of  typhus 
fever  in  man. 

Anotlier  meml>er  of  the  Council  of  Health,  Professor  of  Veterinary 
Medicine  Jose  L.  Gomez,  injects  into  the  horse  cultures  of  the  mi- 
cro))e  of  wliich  we  sjjoke  in  the  section  on  etiology,  and  after  a  vari- 
able numl>er  of  injections  takes  the  serum  from  the  blood  of  this 
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hoirse  and  inoculates  witL  it  tlioee  ill  of  typhna  fever.  Hia  obBorva- 
tiouB  have  up  to  the  prosout  beon  very  fow,  hikI  we  are  unable  to 
draw  fn^m  them  any  defoiite  conclusion ;  it  has  Ix^en  demonstrated, 
however,  tliat  they  are  innocuous. 

As  we  see,  therefore,  some  attempts  iu  the  way  of  «»rrhotherai>y 
have  been  made,  but  have  niveu  as  yet  no  practical  result^i.  Even  if 
a  ctirative  measure  were  found,  we  could  not  hoi>e  that  it  wimld  have 
any  action  upon  the  lesions  already  present  iu  the  tissues  at  the  time 
the  trciitmeut  was  begun.  Yet  wo  should  jjersevere  in  this  study, 
taking  advantage  of  the  facts  thus  far  ascertaineil. 

Typhus  fever  is  one  of  those  diseases  iu  which  very  many  alleged 
Bpeoific  measures  or  remedies  have  been  recommended.  In  this  dis- 
ease more  than  in  any  other  we  have  seen  the  treatment  change  ac- 
conling  to  the  ideas  prevailing  as  to  the  nature  of  tlie  mula<ly  and 
according  to  the  hypotheses  formulated  iu  regard  to  the  action  of 
certain  mtHlic^iinents.  History  hjLS  jMiased  ju<lgnieut  ui)ou  tlie  u»e- 
leesness  and  even  injuriousness  of  certain  methtMis,  such  as  venesec- 
tion, which  have  now  been  definitively  proscribed. 

At  the  present  time  with  our  uotious,  however  imi>errHct  they  may 
be,  concerning  l>acteria  and  toxins  and  their  mode  of  lurting  upon  the 
organism  in  infections  diseases,  certain  rules  have  been  pro|>osed  for 
our  therapeutic  guidance  in  the  various  periotis  of  invasion  of  the 
organism  by  the  microlws,  of  tlieir  dt^'usitm  througli  it,  of  tlie  pro- 
duction of  their  injurious  effects,  and  of  their  expulsion.  But  as  we 
do  not  know  what  germ  pro(luoos  typhus  fever  we  cannot  know  at 
what  moment  it  enters  the  organism,  how  it  diffuses  itself  in  it,  or 
liow  it  is  eliminated  or  destniyed.  Sudi  a  scheme  of  treatment,  which 
has  not  yet  received  the  sanction  of  oxporienco.  cannot  find  place  in  a 
treatise  of  the  nature  of  that  which  we  are  writing  at  the  present  mo- 
ment, for  the  work  of  which  it  forms  a  pJirt  has  a  different  aim, 
namely,  to  offer  to  [>ractiHing  physiciaas  only  the  results  of  observa- 
tion and  of  experience,  devoid  of  all  theoretical  consideration. 

With  this  eml  iu  view  let  us  e8tal)1iHh  the  fonudatioQi)  u^Min  which 
in  base  the  treatment  of  typhus  fever.  Typhus  fever  is  an  infection 
of  cyclic  course  which,  when  once  it  has  starttnl,  ends  only  in  recov- 
ery or  death  and  cannot  be  cut  short,  as  the  laity  l)elieve  and  as  was 
formerly  l>elieveil  by  physicians  themselves.  It  is  true  tliat  a  prac- 
tising physician,  an  excellent  oVnaervor,  Jind  a  distinguished  clinician, 
Dr.  Graves  of  Dublin,  affirmed  that  if  a  dose  of  tartar  emetic  be  given 
within  the  first  twenty-four  hours  of  a  febrile  affertiftn,  occurring  in 
one  who  had  lieen  exi>osod  to  the  cimtagion  of  typhus,  it  is  i>osstble 
to  alx>rt  it;   and  this  author  states  that  he  has  seen  the  ilisease  dis- 
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appear  in  the  case  of  pL^sicions  and  uursee  who,  being  surrouuded 
by  typhus-fever  prttieutH,  hml  had  an  iuteuse  chill,  foljdwed  by  fever, 
severe  headache,  anil  the  other  symptoms  which  typinia  fever  may 
present  iu  the  first  diky  after  its  ouset  Graves  explains  in  his  work 
the  miKle  of  artiou  of  thirt  remedy  iu  such  conditious,  and  he  is 
convinced  of  its  efficacy  and  ad-vises  its  use  whenever  a  patient  is 
seen  nnder  the  conditions  described  by  him.  A]»art  from  tiiese  cir- 
ciiiuHtanf^eK,  and  es|)ecially  wliPii  th*^  diseiise  is  alrea<ly  established, 
it  is  necessary  to  remeinl)er  that  anv  plan  which  iniiy  be  offered  for 
the  treatment  of  the  affection  cannot  have  for  its  object  the  an'esfc  of 
tlio  progi-ess  of  tlie  fever,  for  such  an  attempt  is  useless.  It  is  neces- 
sary not  ia  forget  that  the  appearauce  under  which  typhus  fever  re- 
veals itself  to  us  is  notliin^c  more  than  the  esjtression  of  the  contest 
which  is  estabhshod  between  tlie  vital  forces  of  the  organism  and  the 
germ  which  is  w^eking  tf)  gain  possession  of  it,  and  hiter  the  struggle 
to  destroy  or  expel  the  germ  when  it  has  already  invaded  the  organ- 
ism; and  that  this  sti'Uggle  is  carried  <mt  acoimliug  to  biological 
laws  and  that  to  dintut'b  it  incouniderately  is  to  opp4)KH  uaturn  in  the 
work  which  she  lias  in  hand. 

While  we  do  not  know  nf  any  specific  rr^mody,  the  province  of  the 
physician  is  to  aid  the  organism  in  its  dofcuoo  agaiu.st  infection,  to 
mi^lerate  the  symptfims  which  by  their  iuteusity  may  jeopardize  life, 
to  Hustain  by  means  of  food  and  propter  medication  the  strength  of 
the  individual,  aud^  finally,  to  place  the  patient  under  such  hygienic 
conditions  as  will  h*A\}  liim  to  cmi^rge  victt^r  from  the  contest. 

In  acconlauce  with  this  [jrogramnm  the  problem  wiiicli  the  phy- 
sician has  to  solve  is  very  well  dr^fined.  Iu  those  cases  in  which  the 
dis«^fuse  follows  a  n^gular  course,  when  no  symptom  assumes  a  8i)e- 
cially  grave  character,  when  the  forces  of  the  jMitient  are  well  main- 
tained, when  no  function  of  the  organism  is  very  greatly  distarl:>ed, 
esi>ecially  if  the  patient  is  young  and  has  previously  been  in  goml 
health,  and  wh**n  th«^  endemic  or  the  epidemic  has  not  taken  on  a 
grave  character  in  other  patients  att;icked  at  the  same  time — iu  a 
word,  when  the  disease  is  benign,  it  will  suffice  to  prescribe  the  reme- 
dies which  we  shall  mention  below,  iu  order  to  guide  the  jjatieut  to 
recovery. 

If  the  case  is  onp  ocx'urring  in  private  pra<'tic«  it  is  necessary  to 
isolate  the  jiatient,  as  we  said  above  in  speaking  of  prophylaxis,  in  a 
riMnn  of  sufficient  siice,  always  kejjt  dean  and  well  ventilated,  from 
which  the  car[>ets,  upholstered  ftirniture,  jtictures,  objects  of  jirt,  etc., 
have  been  removed  and  in  wliich  only  the  indispensable  articles  of 
furniture  (among  which  we  inchnh»  a  second  cot)  remain.  It  should 
be  remembered  that  the  ventilation  sufficient  for  renewing  the  air  in 
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the  ui)urtiueut  ueed  uot  be  carried  su  far  au  ti>  leave  tUl  dixirs  rtjieu  iu 
cnid  or  damp  wojUlu^r,  hh  iiuiikv  |K*rrtoim  Lave  iucoimidoratel^  lulvmed. 

Tho  uudorclothiug  aud  l»ed  clothiuf;  slunild  bi^  renewed  jw  fro- 
qneutly  hh  iL»  coiulitiuii  uf  the  patieut  will  i>ermit.  The  toeth  and 
the  mouth  of  the  patient  hIiouUI  be  cleaned  with  Hlightly  alkalioc 
tMihitiouH  or  with  a  s^ilutiou  of  lx»rax,  osj^eoially  b<Afore  any  fotKl  is 
taken.  During  the  tirHt  few  davH  of  Uie  diHeaao  the  ]iatieut  hiutself 
may  jwrforiu  these  ablutions,  but  when  lie  has  li>8t  consciousneas  of 
his  own  acta  the  nurse  must  attend  to  tiii'ni.  Ry  means  of  a  jMiir  of 
foreo[>s  the  uurno  should  intnxluco  a  jiledget  of  cotton,  soaked  in  the 
solution  U>  lie  UHtnl,  as  far  as  the  posterior  wall  of  the  pharynx,  HweejH 
iug,  80  to  8i»eak.  the  |udate,  the  t^mguo,  the  iuti^rior  of  tlie  cheeks,  and 
the  dental  arc^hes.  Then  she  should  moisteu  the  macous  membranea, 
including  those  of  the  nose,  the  pharynx,  and  the  bnc<'Al  cavity,  with 
st^nli^ed  glycerin.  In  the  case  of  female  patients  it  is  neoeaaary  to 
ol>8er\o  the  same  measures  of  cleanJinoss  in  the  vagina  and  vulva, 
e8i>ei:iall3'  if  menstruation  (Kxrurs  during  the  course  of  the  illness. 
Before  going  furtlier  we  would  insist  upon  one  poiut,  uainelv,  that 
typhus-fovcr  patients  should  bo  cared  for  by  sj^ecial  nurses  who  have 
alre^uly  had  the  disease  and  are  therefore  presumably  immune,  ami 
not  by  meraliers  of  tlie  family  who,  on  account  of  their  closo  relati<m- 
ship  and  the  affection  which  they  l*ear  f<ir  the  patient,  will  be  apt  to 
be  wanting  in  the  necessary  calmness,  and  osjiociidly  since  they  have 
not  roceiveti  pro|>er  educatitm  in  the  duties  of  such  an  occupation 
whicli,  like  all  others,  refjuires  siwv'ial  knowletlge.  Dr.  Graves 
always  refused  to  t>ike  charge  of  a  case  of  severe  tyjihus  fever  nulcsfl 
tho  nursing  wiis  done  by  a  iterson  of  B]>ecial  and  wide  exi>erieuce. 
Oleanliuess  is  indiKitensable,  for  it  is  to  be  n'memlHm>d  timt  the  IhuI 
odor  which  the  patient  gives  off  depends  not  only  u]>on  the  severity 
of  the  iliseaso  but  also  upon  the  lack  of  cleauliness  of  the  sufferer 
himself. 

In  the  l>^uigQ  cases  which  we  are  now  oonaidering  it  will  suffice  to 
sponge  off  the  whole  Ixniy  once  a  day  with  lukewarm  water  contain- 
ing alcohol  or  vinegar,  with  Florida  water,  or  with  a  thymol  solution. 
When  the  temi)erature  is  very  high  and  tho  skin  is  dry  and  burning 
hot,  this  8iK)nging  should  Ije  reiKvattnl  many  times  a  day,  for  it  affords 
great  comfort  to  the  ]intient. 

The  diet  re^iuircs  sjiecial  attention  on  the  i>art  of  the  physician. 
During  the  time  when  it  was  8UpiK>8etl  that  visceral  inflammation  ex- 
wtc-d  in  typhns  fever,  and  vhcu  conswiuently  an  antiphlogistic  method 
of  treatment  was  employed,  the  patients  were  submitted  to  a  very 
atrict  diet,  while  at  a  later  i^eriod  they  were  overfed.  Experience 
has  shown  that  the  first  extreme  was  full  of  danger  to  the  patient. 
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while  i»nideuce  has  modified  the  Hocoud.  lu  tlio  first  few  days  of  the 
diseiuse  uliiueutiitiou  may  be  very  slight,  siuce,  bh  iu  all  febrile  affec- 
tions, the  appetite  is  lost  aud  digestiou  is  impaired;  but  at  a  later 
l)eriod  it  is  necessary  to  give  the  patient  milk,  gruel,  or  broth  at  more 
or  less  frecjuent  intenals,  according  to  the  condition  of  digestion  and 
according  to  the  amount  taken  at  each  time;  but  the  intervals  should 
not  be  less  than  three  hours  and  should  be  still  longer  during  the 
night,  in  order  that  sleep  may  not  be  disturl>ed.  We  need  not  insist 
uj)on  the  variations  in  the  diet  according  to  the  customs  of  eac^h  coun- 
try, to  the  habits  of  each  patient,  to  the  condition  of  vigor  or  debility 
of  the  individual,  and  to  the  dei>res8ion  of  his  strength  caused  by  the 
disease.  AVo  should  insist,  however,  ui)on  the  use  of  milk,  since  it  is 
a  com])lete  fotnl,  of  easy  digestiou,  and  is  absorl)ed  without  leaving 
much  residue,  l>ecauHe  it  possesses  a  marked  diuretic  action,  aud  also 
because,  according  to  the  investigations  of  Gilliert  aud  Dominici," 
it  diminishes  in  a  remarkable  measure  the  number  of  bacteria  in  the 
digestive  tul)e.  The  skill  necessary  for  a  proi)er  regulation  of  the 
diet  in  each  individual  case,  as  in  all  other  matters,  is  obtained  much 
better  by  i>ersoual  exi>erience  than  by  any  written  rules;  but  in  any 
case  it  is  necessary  not  to  forget  that  the  alimentation  is  intended  to 
repair  losses  and  to  supply  to  each  tissue  the  elements  necessary  to 
its  life. 

The  ccmcentration  of  the  fluids  in  the  organism  in  all  cases  of 
grave  infection,  esi)ecially  in  febrile  cases,  brings  with  it  thirst  as  an 
exprt'ssiun  of  the  necessity  of  supplying  the  water  which  is  lost. 
This  nec('ssity  is  met  in  many  ways  which  have  varied  with  the  ideas 
concerning  tlie  nature  of  tJie  disease  that  have  j)revailed  at  different 
periods,  but  i\n}  supply  of  fluids  in  some  way  is  indisi)enBable.  For 
exami)le,  slightly  acidulated  l)everage8  have  been  employed  incases 
of  higji  fever  of  inflammatory  form;  tonic  beA'erages,  with  wine  or  a 
mineral  or  vegetable  acid,  when  there  is  much  debility  or  a  tendency' 
to  hemorrhage,  or  wlieii  tiie  eruption  has  assumed  a  markedly  i)e- 
techial  !isi)ect;  aromatics  in  cases  in  which  the  moteorism  has  not 
Ix'cn  lessened  by  evacuation  of  the  l>owels;  fluids  containing  quinine 
with  alcoliol  iu  the  case  of  those  suffering  from  the  adynamic  form 
of  the  disease. 

As  we  have  already  said,  rontttqtafio)!.  is  frequent  in  typhus  fever 
and  it  is  nei'essary  to  overcome  it  by  moans  of  enemata,  which  may 
be  medicated  if  deemed  advisable.  If  these  do  not  suflSce  we  must 
have  recourse  to  mild  laxatives.  The  systematic  administration  of 
l)urgatives  has  been  recommended  by  some  distinguished  practition- 
ers, Dr.  Jimenez  amoug  the  numl)er.  Bouchard"  explains  the  good 
eft'ects  of  i)urgative8  by  saying  that  they  csmbg  the  expulsion  from  the 
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digestive  tiit)e  not  ouly  of  the  bacteria  which  are  onliuarily  found 
there,  but  also  of  the  toxius  which  they  Hwn*t<s  and  tlwit  thiis  they 
r-outribut+j  to  a  liKlitoninK  of  the  labors  of  the  organs  charRed  with 
the  deHtruction  of  these  iinMla<:tH.  lu  other  countries  and  at  former 
periods  drastic  purgatives  were  era]>]oy6d,  but  this  jiraclice  has  now 
been  universally  abandoned.  The  constant  indication  in  all  cases, 
hc)wever,  what^^ver  niay  be  the  form  which  tlie  disefise  hiis  jiHsiiined, 
is  to  keop  the  b*jwels  oi>en.  Emetic-s  are  not  indicated  except  at  the 
beginning  of  the  disease  and  in  cases  in  which  gastric  catarrh  is  well 
marked.  1  may  mention,  however,  that  Graves  recommended  tart^ir 
emetic  in  certain  forms  of  delirium. 

The  vietvoriam  which  ci)me8  on  during  the  second  week  calls  for 
the  administration  of  remedies  increasing  iutestimd  crmtnuHility. 
Tur|ieutino  may  meet  this  indication  which  is,  lit>wever,  onltnarilT 
fuliilled  by  the  remwlies  given  to  <»vercome  the  ct>nstipation. 

We  hiive  said  that  yj'i/ii///Ki«  ttf  Uke  hhifder  is  a  fnxjueut  flym|>toni, 
and  the  couneiiueut  distention  may  Ixxiome  so  great  that  tht*  action  of 
the  sphincter  is  overcome  and  there  is  a  drilibling  away  of  the  urine. 
In  these  cases  it  is  sometimes  supposed  that  there  is  incontinence  of 
urine,  but  the  truth  is  that  the  bladder  is  full  and  that  the  urine 
whicli  esrai>es  is  merely  the  overflow.  The  jihysician  shouhl  not 
allow  this  condition  to  arise.  If  he  makes  a  daily  exjiloration  iif  the 
hypogastrium  ho  will  be  able  to  recognize  when  j»aralysis  of  the  blad- 
der occurs  and  will  hike  rare  t<j  evacuate  the  vis<!us  by  the  n^gular  use 
of  a  soft  catheter  under  the  strictest  aseptic  precjiutions.  The  cathe- 
ter should  be  passed  every  live  or  six  hours,  liccordiug  to  the  neces- 
sities of  the  case.  The  urine  thus  ol.itained  should  be  analyzed  daily 
to  determine  wlK'thcr  it  is  excreted  in  sufficient  amount,  whether  the 
quantity  of  urea  is  that  onlinarily  found  iu  cases  of  pyrexia,  whether 
albumin  is  present,  and  if  so,  in  what  proportion,  and  finally,  the 
quantity  and  character  (»f  tlie  minr'ral  constituents.  The  results  of 
this  analysis  will  enable  us  to  determine  the  state  of  nutritiou  of  the 
patient  and  the  condition  of  the  kidneys,  from  which  we  may  obtun 
data  of  value  in  progntJHis  and  treatment. 

We  may  stimulate  the  rt-jtal  secreftou,  strengthen  the  heart,  and 
increase  arterial  tension  by  means  of  milk  diet,  caflfeine,  in  doees  of 
0.25  to  1  guj.  *gr.  iv.-xv.\  tincturn  of  shophanthus,  in  doses  of  live 
or  six  drops  three  or  four  times  a  day,  or  sulphate  of  8i»arteiue  iu 
daily  doses  of  0,15  to  0.2  gm,  (gr.  ii.-iii.).  Digitiilis  is  n  remedy 
which  lifts  Khmi  n*commended  at  vari<tus  tinn^  and  by  many  writers 
to  fulfil  tiiis  indication,  but  wo  slmll  study  this  medicament  when  we 
oome  to  treat  of  the  alterations  on  the  part  of  the  circulatory  apparatus. 

Ucittiache  is  a  very  distressing  symptom  of  the  disease  and  is 
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treated  in  various  ways:  by  menus  of  the  solution  of  acetate  of  a 
mouirt,  in  doses  of  a  teaspoonful  every  two  or  tliree  iiours,  ur 
bromide  of  sodium  in  doses  of  1  to  8  gm.  {gr.  xv.-xlv  j ;  by  tlie  i 
plication  of  cold  compresses  to  tljc  forehead;  by  enemata  of  valerii 
ate  of  ammonia,  by  evacuatiou  of  the  bowels,  if  this  hiis  not  be 
previously  effected,  and  by  the  reduction  of  the  light  iu  the  fiii 
room.  In  cases  of  very  intense  coidiahil^ia  some  relief  may  ofi 
be  obtained  by  umans  of  cold  affusions  to  thu  head,  fretjneutly  : 
peated. 

Itimmula  demands  speciid  attention,  iiot  ouly  because  it  distres* 
the  i)'itieut,  but  also  because  it  is  liable  to  prejudice  the  result  4)f  \ 
illness  by  giving  no  rest  to  the  cerebral  activity.  The  measures  whi 
wo  ImvG  just  mentiont^d  in  trc^uting  nf  headache  may  serve  to  co 
Imt  the  ineomiiia.  Amonj^  thesti  measuri's  arn  the  insuring  of  ipi 
to  the  patient,  redu4'ing  the  liglit  admitted  to  the  sick-room,  a 
spt'Uging  the  skin  and  changing  tin-  t-lothing  at  the  time  for  goiug 
Hieepi  this  is  also  a  good  time  to  change  iht>  patieut's  bi^il  and  tra] 
fer  him  to  one  iu  which  the  sheets  are  fresh  and  the  pillow  cool  a 
soft.  A  full  tepid  bath,  if  it  is  not  contraiudicated  by  some  affocti 
of  the  respiratorv  organs,  will  also  be  useful.  Among  Ihi^  nindicii 
measures  we  may  rpsurt  in  the  first  i)lace  to  tlm  use  of  tlie  bromid* 
I  prefer  the  sodium  salt,  in  ordiM*  to  avoid  the  dangerous  action  whi 
the  salts  of  potassiunj  cxerciso  ujmhi  tlio  heart,  and  employ  it  iu  d*n 
of  1  gm.  (gr.  XV.)  repeated  two  or  ihree  times  during  the  uig! 
Chloral  is  a  very  efiicjiciftus  rfmed\.  It  may  be  given  iu  dosps 
Lidf  a  gram  every  half-hour  aiutil  *2  gm.  (gr.  xxx.^  Lave  been  taken 
syrup  by  the  inouUi  or  by  enema.  We  must,  liowever,  not  f<vrget  i 
nnfavonible  effect  which  this,  like  all  hyjuaotics,  exerts  u]>ou  t 
cardiac  coutractious.  Wo  may  omiihn-  hypnol  and  urcthan  in  li 
doses,  or  even  sul(>lioiud,  watehing  the  effects  (tf  the  latter  i-arnful 
since  I  have  several  times  seen  it  cause  interuuttent-y  in  the  pidi 
The  English  f>hysicians  use  ojiium  by  preference,  administered 
the  month  or  by  ent^nia.  Murt-iiisoii,  however,  lonks  ui)oii  it  as  c* 
traindicated  iji  cases  in  which  the  function  of  tlii>  kidneys  is  ^listurlx 
Graves  Bays  that  in  these  conditions  tbo  o|)ititit  may  be  replaced 
belladonna  or  hyoscyamus,  btilh  of  wITn-h  possess  th*^  advantage 
stimulating  the  heart  ami  of  intluencing  inilirertly  the  renal  functioi 
Mexican  physiciaus,  in  general,  do  not  give  opium  {a^  produce  slet 
fearing  to  inereasR  the  <-onstipation. 

DcUrium.  —The  measures  of  ivhich  we  have  s])okeu  above  help 
moderate  the  delirium,  but  if  they  are  not  effective  we  may  increi 
the  dose  of  brftmide,  giving  it  in  <*onjunction  with  j)reparations 
valerian^  especially  valerianate  of  ammonia.     Musk  and  famphc»r 
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uot  proilnoe  hiicIi  n  marliotl  t'fTtH^i  iu  delirium  tui  ilioy  ilo  iu  Htu|H»r 
(see  belnw).  Piviloiif^ed  t4^]»iil  hatliK  ami  cold  jifTuHioitH  nr  jin  io«>  l^a^ 
to  tlie  lietkl  iu-e  efficacious  ukulum  wheu  tho  doliiiuni  in  iiitetuH^  in 
yoniXK  '^"l  vigorous  jtersoiis  timX  wheu  Umra  is  uo  contraiudieation 
on  the  iiart  of  tbo  respiratory  organs.  If  tho  tGW|>orHturn  is  very 
hi^h,  the  Hkiu  hoi  and  dry,  and  tho  delirium  iutt^nso,  wo  umy  n^sort 
to  tJie  wet  pack,  applied  iu  the  following  way;  A  sheet  is  wniu^  out 
of  very  cold  watt^r  and  is  laid  over  a  rubl»er  8he*_'t  previously  sproail 
ou  till*  Ijed;  on  this  tiie  luitient  is  idactnl  naked,  and  he  is  then  rolliNl 
up  iu  tho  sheet  and  wdU  ti<^)vored  with  blankets,  so  ua  to  oxcitu  ]M^r- 
Bpiration.  Tliis  is  a  measure  which  has  lieen  found  to  l»e  exceedingly 
efiicm*ious  in  suibihle  cases.  Li  those  cases  iu  which  the  ordinary 
symptoms  of  cerebral  excitement  are  C(.)njoiued  with  subsultus  teu- 
diuum,  Graves'  plau  was  to  give  tlie  following  mixture: 

H  Tnrtnr  emetic OaT  (gr.  J) 

Cnmpliar, 0.25  (gr   illM.) 

MuBk 0.50  (gr.  vlj.) 

lAudnnum tU  dropa. 

Two  or  three  doses  of  this  mixture  was  usiutlly  suHioient  to  cnuse 
sleep  from  >vhich  the  patiqut  awakt^ued  tranquil. 

Stufior. — This,  which  is  tho  chief  symptom  of  typhus  fever,  en- 
dangers tho  life  of  the  t>atieDt  when  it  is  very  intense,  and  is  a  grave 
sympU^in  in  all  cases.  As  it  <x!curs  in  all  the  grave  iufections  it  is 
probable  ihiit  it  is  caused  by  changes  iu  tlie  bhHKl  circulating  within 
the  brain,  which  is  chargctl  with  t')xic  ])riucipl4^  rcHultiug  fnmi  auto- 
intoxication or  introduce*!  inUi  the  system  iu  tho  secrotious  of  the 
pathogenic  ba(*teria.  From  this  manner  of  regarding  tht^  causo  of 
HtuiK)r  which  wn  ol)ser>e  cliniudly  is  derived  the  method  of  treatment 
which  we  ought  to  fidlow.  We  must  favor  the  elimination  of  these 
protluctfl  ))y  the  skin,  by  the  intostiuo,  and  alx^ve  all  by  the  kidney, 
stimulate  the  action  of  the  heart,  and  arouse  the  ner\'ous  system  by 
pounfi^r-irritatiou  of  the  skiu  and  by  tho  administration  of  diffusible 
stimuhints.  This  jirogramme  may  be  realisvxl  by  inducing  ]>erspink- 
tiou,  by  means  (jf  tlie  well-kuowu  diaphoretic  remedies,  by  adminis- 
tering hot  whiskey  and  water,  covering  up  the  Inxly  warmly,  and 
giving  acetate  or  valerianate  of  ammonia.  Purgatives  sen-o  in  this 
case  not  only  to  euii>ty  the  btiwels  and  thus  iuxM.»lerate  the  oen^bral 
oircuhition,  but  they  aUo  relieve  the  kiilueys  of  jiart  of  their  work, 
Hince,  as  Bouchard  says,  when  intestimd  antiseyisis  is  effected  the 
urine  contains  a  smaller  amount  of  toxica  substances.  In  this  case 
purgatives  are  clearly  indicateil,  aud  it  is  prolwble  that  it  was  their 
goixl  effects  under  such  circumstances  which  le>l  a  large  number  of 
physitnaus  to  adopt  the  evacuaut  system  as  a  general  mode  of  treat- 
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incnt  of  tvphus  f(^ver.  The  reiml  fuuctiou  is  increased,  as  wo  liiive 
ulready  said,  by  iiicreasiiif^  aud  even  exaggerating  the  quantity  of  in- 
gested fluid,  by  making  roviilHioii  to  the  lumlmr  region,  by  the  adinin- 
iHtratiou  of  digitalis  iu  infusion  or  iK)wder,  or  of  caffeine  in  doses  of 
0.*2.5  gm.  (gr.  iiiss.)  three  or  four  times  a  day,  or,  letter,  l\.'  subcu- 
taneous injection  of  citrate  of  caffeine  dissolved  in  a  benzoate  of  so- 
dium solution,  or  by  giving  this  mixture  by  the  mouth ;  tincture  of 
stroiihanthurt  in  doses  of  iiv<*  drops  three  or  four  times  a  day,  or  sugar 
of  milk  administt^red  iu  f*M>d  or  (Wnk,  in  the  pro])ortion  of  25  to 
7i>  gm.  (  "  vi.-xviii.)  a  day.  In  a  word,  all  the  circulatory  stimulants 
c(»ntribute  indirectly  to  increase  the  quantity  t>f  iirine. 

The  kidiu^v  is  the  emunctory  through  which  the  organism  frees 
itself  from  sulwfamces  which  are  jjoisoning  it.  We  cannot  resist  the 
im])ulHe  to  (luote  once  more  from  the  treatise  of  Bouchard. '^  He 
says :  "  Wo  ought  then  to  stimidatt*  the  renal  function  in  all  febrile 
diHcases  whi<'h  are  accomjianied  by  oliguria;  this  oliguria  results  fre- 
fiuontly  from  increased  i>er8])iration,  from  an  increased  pulmonary 
evajinration  iu  consequence  of  the  febrile  tachypnoea,  from  the  diar- 
rhoea, and  from  the  dimijiution  of  the  ingesta.  It  is  necessary  to 
restore  tlie  watfr  withdrawn  in  excessive  amount  from  the  system 
through  thewe  divers  emunctories,  with  detriment  to  the  kidneys. 
By  favoring  diuresis  we  bring  about  an  antisejwis  indirectly,  exi>el- 
Hng  from  the  organism  the  vitiil  prcnlucts  of  the  microbes.  The  urine, 
whifh  most  certaiidy  is  the  vehicle  for  tlie  elimination  of  the  jdiysio- 
logical  poisons  ]iroduc(Ml  by  the  cells,  also  removes  the  poisons  fab- 
riratrd  in  our  tissues  by  i)athogenic  agents.  The  urine  which  elimi- 
nates so  many  poisons  is  also  the  vehicle  by  which  the  poisons  of 
disease  aro  removed  fnmi  the  system.  We  <mght  to  stimulate  the 
secretory  aetivity  of  tlie  kidneys  just  jus  nmch  as  to  contend  against 
the  toxic,  accidents  of  the  infectious  diseases."  We  ought,  therefore, 
to  favor  the  a<'tion  of  the  kidneys  by  every  means  in  our  j)ower. 

Tli<>  reme<li«'s  of  wliich  we  sjtoke  al>ove  which  Htimuhite  the  ner- 
vous syst4'ni,  such  as  nnisk  and  cam])hor,  are  indicated  here.  Bar- 
rallier  has  enqiloyed  the  essential  oil  of  valerian  in  cases  in  which 
tlie  stupor  liad  r*'ached  the  degree  of  actual  coma,  with  a  really  as- 
tonisliing  siict-ess,  since  he  obtained  one  hundred  and  thirty -five 
favorable  results  in  one  hundred  and  seventy-two  cases,  some  of 
thorn,  in  the  opinion  of  those  who  were  observing  his  patients,  l)eing 
nothing  short  of  resurrections.  In  Mexico  we  have  obtjiineil  very 
nittabh^  results,  in  similar  cases,  by  the  administration  of  asafa^tida 
by  enema.  CofVei>  and  tea  administered  in  hot  infusion  are  i)owerful 
remedies  which  are  daily  resorted  to  with  success  in  practice,  and 
which  have  given  good  results  in  the  hands  of  the  English  physicians. 


318  LICEAGA— TTPHU8  FEVEB. 

Cntanpous  revulHinn  l\v  raeauH  of  blisterw  iiiipliwl  t^*  tlie  calves  of 
the  IcK^  liiwl  a  vo^^uc  for  a  t^ousidorablo  period,  but  the  frequency  with 
which  iikemtiou  or  j;augreim  foUoweil  these  blisters  led  to  their  aban- 
douineut;  revulsion  to  the  scalp  whicli  has  been  previfinslv  shaved  is, 
however,  still  resorted  to  by  soino  authorities.  Stiiuulatiou  of  the 
flkiu  may  be  made  by  ineaus  4tf  the  lotions  nieiitioiied  at  the  begin- 
niuir  of  t]iis  floftiou  as  of  sorvii-e  in  cleausiug  the  skin,  refreshing  it, 
and  .stiinulatin^;  it  iu  a  niihl  degree;  if  we  emphiy  very  strong  solu- 
tions of  thymol  or  vinegar,  or  i)ure  Floritla  water,  Coloj^ue  water,  or 
tinctiire  oi  musk  we  may  produce  quii.e  a  sharp  irritation  of  the  skin. 

Adifmttnm  is  not  a  symptom  of  the  disease ;  it  is  rather  a  sijecial 
form  of  ty]ihns  fever  rnsultini^  from  the  ('haiifj^t^H  produced  iu  the 
organism  by  its  own  toxic,  elements  or  by  those  whitdi  are  secreted 
bj'  the  iiatho^i:'uic  >;enu3  of  the  disease.  The  adyiiandc  is  a  fretpient 
form  of  ly|)hus  fevt^r  in  ]n^rsons  debiUtatcd  by  previous  disease,  by 
a^pf  by  overwork,  or  by  privation ;  l->ut  it  may  also  present  itself  in 
association  with  the  ataxic  form  in  young  and  robust  individuals,  as 
we  liave  prnviously  said.  It  is  nerc^ssary  tt)  guard  aguiuHt  it  from  the 
very  bogiuniug  by  ]m?aus  of  suitable  fon'nl,  the  lire;tthing  of  pure  air, 
a  projier  regard  for  the  i»erfonnanco  of  the  functions  of  all  the  organs, 
and  a  dimirnitirvn  of  the  results  nf  iufeetiou  tlirougli  the  measures  of 
whifh  we  liavB  Hjioktm  above;  but  there  are  also  certaiu  remedieti 
whicli  are  esjieeially  indicated  here,  such  as  the  tonics,  and  especially 
cini'limia  Jiinl  its  iilkulnids.  It  is  necessary  to  stimulate  the  action  of 
the  v;usinjnitiir  nerves  by  Tueans  of  strychnine.  It  is  a  frequent  prat*- 
tice  of  Mexican  physicians  to  give  hypodermic  injections  of  sulphate 
of  strychiiim'  as  soon  as  tin*  loss  of  slrength  begins  to  bo  ajiparent, 
and  to  contiuue  tluTii  throughout  the?  entire  t-ourse  of  the  disease, 
increasing  tlie  tloso  gradually  from  2  mgm.  to  8,  10,  or  12  mgm. 
(gr.  3^.^  -  ]■)  per  diem. 

Tliis  is  the  proper  pl;ice  to  s]teak  of  the  wsenyi  alritk<>lic  slimidaHfn^ 
wiiicli  have  been  Hystematically  employed  in  the  treatment  of  typhus 
fever  iu  eertiiin  eountries.  esjieciidl^'  in  Europe.  In  my  opinion  tlio 
routine  eniplnyuirut  of  alcohol  is  not  ti»berecommemled.  The  vogue 
which  this  has  had  jit  certain  periods,  based  upon  tlie  undoubted  gOH>l 
results  olit.-iiinMl,,  was  dun  to  the  cimnnstiinrcs  binder  which  the  dis- 
ea-sn  occurred,  that  is  tn  say,  during  or  innn*Mliately  after  a  great  war 
and  iu  people  worn  out  liy  liuiiger.  fatigue,  or  privations.  It  may 
easily  b(^  umlerstnod  that  under  sucli  cii-runistanees  the  treatment  of 
all  j>,atients  indiserirninately  by  aleohol,,  wliieli  stimulated  the  nervous 
VVstem  and  incn'aseil  the  strength,  would  I >o  found  to  l^  an  efficacious 
aeasure  and  productive  of  the  best  resuHw.  Tender  r>rdinary  circum- 
tanccs,  hrtwever,  Ihe  erni»loy]nent  of  alcohol  should  not  be  regarded 
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a8  a  method  of  treiitnieiit  of  tlie  diHeaee,  but  nUlier  aa  applicnble  in 
individual  oases  only  and  to  meet  certjiin  iudicatioiw  fnrmHlied  by 
the  patient.  The  latter,  when  iu  ptxir  condition  iu  con>io<|ueuee  of 
jirevioiiB  diHease»  of  overwork,  or  of  extreme  age,  requires  alcohol, 
and  in  these  conditions  Mexican  physicians  have  prescribed  it  with 
benefit. 

From  the  fornnilatinK  of  this  Reueral  rule  we  may  pass  U»  its  ap- 
jilication  in  special  caaes.  Alcohtd  is  to  be  given  early  and  tlirough- 
out  the  entire  course  of  the  disease  in  the  case  of  individuals  who 
have  used  it  freely  in  health,  and  the  iiuautity  employed  is  to  be  rej<ii- 
Liled  according  to  the  patient's  previous  habits  iu  this  regard.  In 
the  aged  alcohol  must  be  prescribed  as  soou  as  adynamia  appears, 
and  its  nse  ia  then  to  be  continued  throuKhout  the  disease.  If  the 
jmlse  beconiofl  small,  weak,  intennittent,  conipresHihlt*,  or  irregidar, 
alcoLol  in  indicat<?d;  but  if  the  character  of  the  pulse  doeji  not  im- 
prove after  a  rea8oniil>lo  trial  the  remedy  is  to  l)e  discontinued 
(Murchison).  A  pulse  of  abnormal  slowness  also  cdls  for  the  same 
remetly.  It  is  necessary,  liowever,  Udt  to  trust  excluHively  to  alcohol 
to  restore  the  rhythm  of  the  heart's  contrjictions,  but  wo  must  have 
recourse  also  to  tlK»se  agents  whit-h  act  dirwtly  upon  the  cinrulatory 
system  and  t<*  which  we  r^fprred  Jibovo  wh^^u  si>eaking  of  the  meas- 
ures suitable  for  stimulating  the  fniictional  artivity  of  the  kitlneys. 

Fever. — This  is  an  eHseutial  element  of  the  disease.  Its  function 
ia  to  destroy  the  infectious  materies  nnu'bi,  and  wo  mu.st  liut  oinli- 
narily  attemjit  tc*  overcome  it  by  therapeutic;  nietisures;  the  office  f»f 
the  physician  is  only  to  moderate  it  on  occasion,  in  ordor  that  in 
itself  it  may  not  become  a  cause  4>f  the  death  of  the  patient.  This 
T^-ill  suffice  to  ('xjtlaiu  why  we  do  not  recommend  the  antipyretics  as 
remedies  to  l>e  employed  against  the  disease,  Vmt  simply  as  regula- 
tors of  the  fever.  AVhen  the  lattt-r  reuniins  for  sevenil  days  above 
40°  C.  (104°  F.),  and  esimcially  if  it  mounts  to  4V  C.  (105.8'  F.), 
steps  must  bo  taken  to  reduce  it.  Antipyrin,  antifebrin,  kairin,  etc., 
reduce  the  temt>erature,  but  in  large  dose  or  when  the  remedy  is  con- 
tinued for  a  length  of  time  it  disturbs  the  rhythm  of  the  heart  and 
retluces  functional  ai-tivity,  tluis  constituting  a  danger,  since,  as  we 
have  said,  these  changes  in  the  circulatory  apparatus  are  signs  of 
bad  omen.  There  are  more  innocutms  measures  fi>r  rcMluciug  the 
temi>erature,  namely,  those  which  increase  the  urinary  excretion,  and 
the  physical  remedies,  such  as  sponging  of  the  skin,  co*:>l  or  cold 
baths,  and  eneinata  of  water  at  a  t**mperature  Ixdow  that  of  the  l>ody ; 
these  abstract  heat  fron»  tJie  body  without  producing  <listurbHnces  in 
the  functions  of  the  vital  organs.  While  we  recommend  sudation  by 
means  of  the  remedies  mentioned  above,  we  are  not  advocates  of  the 
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use  of  pilocarpine  except  in  cases  of  ver)'  extreme  elevation  of  tem- 
]>erature  wliou  it  is  desirable  to  obtain  a  rapitl,  even  though  not 
permanent,  rwhu^tiou  of  tho  pyrexia.  Enemabi  of  boiled  water  con- 
taining borax  iu  solution  in  the  proportion  of  four  per  cent.,  or  per- 
manganate of  potasaium  (1:10,(XX)),  and  at  a  temiMirature  of  15"^  to 
20'^  C.  (fyiy  to  *)H^  F.),  si^rvH  not  only  in  reduce  the  temi)eralure  but 
also  to  empty  and  disinfect  the  intestine.  Enematii  of  oiygeuatetl 
water  (ten  pL<r  cent, )  at  a  temjverature  of  12^  Ui  15^  C.  (53.6  ^  to  59^  F.) 
fulfil  tlio  first  f>f  these  indicatifinrt  excellently,  for  they  lower  the  tom- 
))eraturG  <lirectly  und  also  jironioto  greatly  the  process  of  oxygenation. 
Ill  support  of  this  asstrtiou  I  will  (jnote  brinfly  wlmt  Bouchard  has  to 
say  on  this  point;  "  Bt'tter  than  iirpcijiitjitiuK  the  toxic  subatances  is 
i*^  stimulaio  tho  or^^anisni  to  burn  thcni  iti  the  blotxl  and  the  tissues, 
by  s^Ipl>lyin^i  it  abuudjintly  with  oxygen.  I  have  shown  that  this  is 
|K>8sible,  for  in  iirojHirtion  as  oxyt;eniition  is  iucreaspd  the  toxicity  of 
tho  urine  is  diminished,  and  it  is  in  tliis  fluid  that  tlio  toxins,  which 
arH  tlie  normal  pniducts  of  the  vital  activity  of  the  cells  of  tlie  lK>dy 
and  of  the  iiitostimil  niicrol>es,  are  excreted," 

Another  means  of  ri^duciuK  the  tem]>praturo  is  Iwithin^,'.  "We  may 
use  biiths,  as  I  Lave  before  said,  ti>  promote  the  functional  activity  of 
the  skin  and  tn  .-ibstrm't  heat,  restnrin/^  in  this  wiiy  to- th«  liver  tlie 
power  of  dcslroyinj;  j)oisons  and  reestablishing;  the  formation  of  gly- 
cogen, which  hatl  bt>en  arrested  by  the  fever,  of  that  glycogen  whirh 
is  nsod  by  tlin  ln'fuitic  ri^ll  in  its  action  of  destroying  toxica  Hulmtnnc^s, 
as  Uoger  has  demonstrutcd  in  a  notal)!e  thesis.  The  mt«lo  of  employ- 
ment of  baths  has  varied  greiitly  at  ditl'erent  times,  luid  a  description 
of  all  t!it'  dilTiTi'nt  methods  does  not  i'ornH  within  the  scope  of  an 
article  ui  tliis  natiu-M. 

The  baths  difrcr  among  themselves  greatly  aot^ording  Ui  the  tem- 
jHTatun*  of  ihn  watir  and  tlm  manner  in  whicli  this  is  applied.  Tltey 
may  be  cold  or  tepid  or  begun  at  a  modurat44y  high  teml^erat^lro  and 
gradually  rt'ftigcraled ;  the  water  may  Im  applied  in  the  form  of 
sponging,  affusions.  thf>  wet  i)ack,  or  the  tub  bath.  I  shall  say  a 
few  words  only  as  to  cprtain  spoeiul  modes  ftf  administering  baths  for 
the  reduction  of  high  temi)erature. 

Tepid  batlis  art*  emijhtytvl,  either  continnouHly,  the  jtatient  beinj{ 
kej't  in  th*>  water  at  a  ti'mjierature  of  ^ril  C,  (H7.H  F.")  for  a  period  of 
twenty -ftmr  hours,  as  rectimmeuded  by  Rieas;  or  the  temj>emture  of 
tlic  water  is  reibiced  from  "»  to  lif  C.  (9  to  rir>  F.)  UAow  that  of  the 
patient,  and  the  latter  is  jilai-eil  in  tlie  bath  whentiver  his  temi>erHture 
reaches  40  ( '.  d04  F.)  and  n'niove<l  again  when  ho  Uvgius  to  be 
?liilly  th(M  is  /iemssen's  n)etliod  ;  nr  finally  wo  may  liave  recourse 
to  Bouchards  ntcthud  which  is  to  give  the  bath  in  tho  begiutiiug  at  a 
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teinperahire  2^  C.  (3.6"  F.)  below  that  of  the  patient,  grfttlually  re- 
duciug  it  to  (1,  t<^ini>emture  SO""  C.  (54"  F.)  below;  tLe  irumerHion  is 
coutiuued  for  an  Lour  or  iiioro  and  the  bathH  are  repeated  as  often  as 
neL'BHsary  up  to  iw  muuy  a?)  ei^ht  in  the  course  of  the  twonty-four 
hours.  It  yn.\\  readily  l)o  uuderstood  that  these  dLffereut  methods  of 
bathiuK  find  their  afjpliratinu  iu  the  different  couditioiis  which  we 
have  deHcriljeil  aljovo,  liut  they  are  uot  to  be  ro^ardcd  as  Hpeoial  meth- 
oda  of  treatiuent  iu  all  easels.  Furthermore,  bathing  is  not  a  remedy 
r»f  eanv  ap[)licatioii  in  daily  pnictice,  for  it  reqnireH  tlie  presence  of 
iut^^llij^out  imrses,  and  is  out  of  tho  reaeh  (»f  the  very  poor. 

Ttie  cold  bath  lias  ac(|uircd  such  a  vo^jue  and  enjoys  Buch  a  repu- 
tfltiou,  ajibiiiuisterml  after  JJraiurs  niptlinil,  that  I  am  under  the  neces- 
rtity  (>{  adding  a  fnw  words  concerning  it.  I  shall  follow  chiefly 
Bout^hanl's  description."  The  method  cousi'sts  in  bathing  tlie  pa- 
tient every  three  hours,  day  and  ni^^lit,  in  water  at  a  temperature  of 
18°  C.  (04.4"  F.),  each  batli  l>eint;  of  from  ei,i;ht  to  ten  niiuutos'  dura- 
tion. The  patient  is  very  >;cutly  ])laced  iu  the  tub  in  such  a  manner 
that  tlie  water  covers  bini  completely  as  far  as  tlie  Hljouhlers.  At  the 
moment  of  entrance  into  the  bath  tho  patient  exporiencos  a  severe 
chill,  lait  this  lasts  only  a  moment;  at  this  time  an  acidulated  drink 
conttiiniiit;  wine  or  coijnatr  is  to  l>e  adniiuistercd.  During  tlie  cou- 
tiuuanco  of  the  balli  a  tine  jet  of  water  at  a  temperature  of  18  or  even 
10" C.  (<i4.4''  or  .'jO'  F.)  is  directed  a^rainst  Ifio  nucha;  at  the  same 
time  friftiou  or  mjLHHu^'o  is  made  of  the  entire  body.  At  the  end 
of  ten  minutes,  mt)re  or  less,  tiie  iliill  returns  and  this  is  an  inilication 
that  the  bath  sliouhl  l)o  terniinatod.  Another  potion  of  wine  or 
branily  anil  water  is  ^^iveu  to  the  ]»atient,  who  is  carefully  removed 
from  tlie  liath,  coynreil  up,  and  left  to  re]>oso  until  the  chill  has  dis- 
appiMired  ;  whi^n  tliis  ha]t])ens  he  usually  falls  asleep.  In  the  inter- 
vals  Ih^weeu  tlie  batliH  the  iioily  is  covered  with  cold  compresses, 
while  warm  compresses  or  even  liot  bottles  are  apjtlied  to  the  lower 
extremities.  The  temperature  of  t!ie  pntient  is  tnkeu  every  fifteen 
minutes  Hud  whenever  the  thermometer  imlii'ates  rJU  '  C.  (lt*'i.ti  F.^  a 
uew  bath  is  j^iven.  Iu  mild  cases  fifteen  or  twenty  baths  are  given  iu 
a  jjeriod  of  five  or  six  days.  In  cases  of  modenite  severity  tlie  iniin- 
Ijer  of  baths  is  increased  from  forty  to  sixty,  half  of  them  during  tho 
first  week. 

In  very  severe  cases  the  "intensive"  method  is  employed.  This 
consists  in  placing  th(»  patient  in  a  bath  at  2i'*  C.  (78.8"  F. ),  the  next 
one  at  24"  C.  (75.^2^  F.),  another  at  22"  C.  (71.0^  F.),  and  ho  on.  until 
we  reach  IH'  C.  {i\4A^  ¥.)  or  even  Vy  C.  (oi)'^  F.).  Affusion  is 
made  with  colder  water,  at  10'  C  or  even  8'  C.  (oO^  or  4(5.4  F.), 
until  a  severe  chill  comes  on.  During  the  continuauc«  of  the  bath, 
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nui>iH»«<H  or  frictionn  of  tbe  body  mnst  be  |)erformed  without  Lnter- 
mifMioD.  The  Hecond  chill  comes  moreqciicklv,  within  eight  minutes 
or  Ihhh.  T1i<>  jiatient  in  then  remove*.]  from  the  bath  under  the  same 
precauiiouK,  but  instead  of  cold  comjiresHeH  an  ice  bag  is  uned.  If 
the  heart  ia  we-ak  another  ice  l>ag  is  placed  over  the  precordial  region. 
If  the  H\  iii]tt-finj8  increase  the  bath  is  rpj>eated  every  t^vo  hours;  if 
they  l)e(roine  leHH  j^rououuced  the  metiiod  of  bathing  indicated  for 
mild  c4iftfJH  is  resorted  to. 

Art  umy  \m  seen  from  wimt  has  preceded,  this  metho<l  of  ti*eatment 
liRH  for  it«  oliject  to  lower  tiirt  tem[>erature  of  llio  jtatieut  whilrt  stimu- 
httiii^^  powerfully  the  functions  of  the  skin  and  of  the  internal  oi^ans 
and  provoking  diuroHis  by  means  of  the  l>ath  itself,  of  abundant 
dririkrt,  ami  of  internal  stimulants,  such  as  wine  or  other  forms  of 
alcohol;  in  this  way  we  stiinnlate  the  renal  functions,  a  measure 
npf»n  tbfj  nocuHwity  of  whirli  we  have  already  so  strongly  insisted. 

I  do  not  ijossesrt  any  stutiHtics  in  rej;ard  t*>  tht^  value  of  cold  Imth- 
iug  in  the  treatment  of  typhus  fever.  In  typhoi*!  fever,  however,  the 
mortality  under  tliis  method  liaw  varied  Itetween  four  and  nineteen 
[M^r  c**]it.  in  tlio  bauds  of  ditl'ereut  practitioners,  but  taking  an  aver- 
jigo  of  all  tbe  <'itHeH  report^'d  by  the  jiartiHaus  of  this  method,  we  find 
tliat  the  mortality  rungcH  frojn  ei^lit  to  eleven  jier  cent.  This  would 
I>e  a  very  ^ood  rvsult  miild  wo  accept  the  figures  uuresen'edly  and 
were  it  possible  to  do  away  with  all  tbe  objections  which  have  been 
advHtKN'd  bv  tlioso  \vbi»  oiPpnse  the  method. 

In  conclusion  wt^  may  sum  nj>  in  the  words  of  Brounrdel  concern- 
ing thf>  Hciion  of  tlie  baths  which  are  to  be  employed  in  grave  cases: 
"Tito  ci<ld  bjitli  lessens  ci'llubtr  disiutegration.  favors  antisepsis  and 
tnitrition  of  IIh*  skin,  and  jtromotes  diuresis  aud  elimiuatiou;  it  has 
a  Umu*.  and  calmative  effect  upon  the  heart,  prevents  the  terrible 
rpHults  of  li_vjii'rp_>rexia,  and,  finally,  seems  to  increase  the  phago- 
cytii"  action."  It  may  at  firnt  Hi^;lit  appear  strange  to  reduce  to  this 
(me  method  the  treatment  of  grave  infecti<ms  diseases,  but  we  see 
that  it  is  in  reality  a  good  physiological  and  antiseptic  method  of 
troatinout. 

The  smrr  J'orm  of  typhus  fever  is  one  of  the  most  terrible  dis- 
ejwert  that  the  pliysician  ever  encounters  in  his  practice;  its  treatment 
doos  ni»t  dilVi^r  in  nature  from  that  wliicli  wo  have  just  been  discuss- 
iug,  but  it  ih'uniudH  on  tbe  ivirt  of  the  ]}hysician  very  carefid  olwer- 
vation  in  ordt>r  to  determine  the  circumstances  that  increase  the 
gravity  of  llin  diseiuse  so  that  he  may  be  ablo  to  prevent  them  if 
possible,  to  d*'t**ct  the  iii*st  signs  of  any  complieatiims,  and  to  recog- 
nize any  disturbance  of  funi-tion  on  the  part  of  the  vital  organs  and 
remetly  it  as  soon  aa  possible.     Uliile  iu  the  beuigu  form  the  skill  of 
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the  phvdoian  is  not  severely  taxetl,  in  the  grave  form  ho  is  obliged  to 

exercise  all  bin  Hiiga<'ity,  his  vigilaiife,  ami  his  energy  to  combat  any 
nntowanl  lurideiitrt,  ami  must  Iji^  emlowetl  with  a  tirelesH  iterseveranco 
to  contend  up  to  the  very  last;  typhus  is,  as  we  have  seeu,  a  cyclic 
tlLsease,,  auil  if  the  jthysiciau  Huccepds  iu  iiuiiutainiiig  tl»^  fttrengtli  of 
his  patifiit  iij)  to  the  period  at  which  the  disease  naturally  subsides, 
the  life  of  his  jwitient  will  be  saved. 

As  we  have  so  many  times  insisted,  it  is  very  uecesHarv  to  be  on 
our  guard  against  the  rowpfiititintis  wliitii  may  occur  ou  the  part  of 
the  digestive,  respiratory,  circulatory,  and  nen'ous  systems;  to  watch 
for  the  changes  in  nutrition  as  iimiiifeslcd  by  liedsores;  to  detect  the 
first  appearance  of  parotiditis  and  otitis,  which  come  ou  at  the  begin- 
ning of  convalescence;  and,  abovo  all,  to  detect  and  treat  ifhlebitis 
and  arteritis,  which  may  lead  to  gangrene  of  tliB  extremities,  l^'e 
cannot  enter  into  more  details  regarding  tlie  aymj^toms  which  corre- 
spond to  each  one  of  tliese  carajjlications,  nor  in  regard  to  the  varimis 
mejusures  which  their  treatment  demand.s,  for  such  a  study  Wfmld 
carry  us  beyond  the  limiti^  assigned  to  this  article. 

Convalescence. 

The  raanagoinent  of  the  patient  during  convalescence  from  typhus 
fever  calls  fnr  special  care  nn  the  part  t»f  tlio  physician.  The  rapid 
return  to  hejijth  aud  the  ui^ct^ssity  Avhich  tlm  organiwrn  f4»els  ai  restor- 
ing the  lost  strength  arouse  the  appetite  which  sometimes  becomes 
voracioufl.  The  diet  must,  however,  be  increased  very  gradually,  the 
food  must  be  given  at  j>r(>p('r  intervals,  find  the  physician  ninst  him~ 
self  select  the  most  easily  digest4?d  articles. 

We  sliould  not  ]tennit  the  patii-tit  to  sit  up  t^H)  early  for  fear  nf 
syncope,  nt^r  should  hn  leave  tlie  bed  until  lie  lias  recovered  iu  a 
measure  bis  strength.  He  sluadd  take  a  bath  for  cleansing  purposes 
as  soon  as  the  coriditicn  of  his  strent^tli  will  alhnv. 

The  jihysician.  tinallx ,  slmuld  never  lose  sight  of  his  patient  until 
it  is  certjiin  that  none  of  the  comjilirations  above  mentioned  can  occur 
and  until  tlie  organism  has  recovered  its  normal  functions. 
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Spionyy/is. — Pestis,  Pestisbubonica,  BtiImjiuc  plftK^ie,  Black  death. 

Defijiition  and  History. 

Plague  is  au  acute  iufectiaus  iliHeast^,  i-liarHcterizpd  etiolngifnlly 
by  tli*^  preHPtire.  of  a  Bpocifir  iiiioroW,  ;lih1  luiatoiiucally  by  cprtiiiii 
Iiatholo^^'ical  ehauges  iu  tlie  Iymi»hatic^  uodoH.  This  diseiuse  was 
ile8crH)ed  by  llufus  of  Ejdiesus  ax  baviu^r  tjxistnd  iu  Lybia,  EKypt, 
aud  Syria  as  early  as  the  third  L-t'iitiiry  iH'fni'e  Christ.  Earlier 
accoiiut>i  are  quite  untruHtwortiiy,  itiasiuuch  as  the  word  /"(/i'iv  wtia 
used  by  aocient  autborH  iM  denote  auy  ]>ostileuct'  atleudetl  with  a  high 
rate  oi  njortality.  For  iiistjuite,  Tluu-ydiileH  gives  a  history  of  the 
Athenian  pestilence,  but  aw  no  mention  is  made  oi  auy  enlargement 
nf  the  lynipliatic  glands,  the  nature  of  the  disease  Jias  l>een  raited  iu 
<pieHtion. 

The  first  epidemic  of  liistoncal  importanoo  is  the  one  whit-li  broke 
oxit  iu  the  ri^igii  nf  Justinian,  kut»wn  as  the  "Justinian  phigue,"  The 
epideinie  ori^'iuated  in  E^cyftt  about  the  year. ')4'2,  and  pansed  tlirou^'h 
t'OUKtantiu(»iile  U*  reach  Li^uria,  Gaul,  and  Spain,  from  whence  the 
disease  was  imijortett  into  jVbirseiUes  in  /)S8,  and  ultiiuat4'ly  spread 
over  ad  Europ*'.  The  mortality  must  havel^een  euornions  in  tins 
paudemic,  which  lasted  through  half  a  century.  In  Constanti- 
nople alone  over  ten  thousauil  people  ai-o  said  to  have  |»erished  iu 
one  day  (V).  The  pandemic  of  the  f<>urteentli  century  wjw  also  <inH  of 
the  UHJst  extensive  jiestilences  that  the  world  has  ever  witnesHed.  Ft 
was  then  that  the  nialaily  was  Kouerally  kucnvu  as  "  bhick  death." 
Another  deslj^nation,"  [jeslis  iuj^uinalis,"  also  ajjpears  iu  some  of  the 
C4Dnteni[)orary  writiut^s.  Tin-  paiidnmio  issupjioKed  to  haveori^rinated 
in  China  jdtout  the  \ear  1H84.  and,  sllrea(bn^;  lhrou^;h  India  and  Per- 
sia, reached  Europe  in  1*147.  It  prevailed  in  Rnssiji,  Gennany,  Italy, 
and  France,  reaching  England  in  b'U'J  and  Norway  iu  1M51.  The 
mortality  ti^cures  in  all  these  counlrie.s  are  far  from  Iteiu^'  reliable, 
but  we  can  f(vrm  some  idea  fif  the  ma^^nttiide  of  the  epidemics  wheu 
we  read  that  in  many  cities  more  than  lialf  of  the  population  waa 
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RWf^pt  away.  Tlie  entire  number  of  deatlis  iu  Europe  during  this  vis- 
itation is;  estimated  to  have  been  over  twenty-five  millions,  and  per- 
liai)s  as  many  inoro  pcriHlied  iu  Asiatit^  oonntrios. 

It  is  Haid  tliat  im  many  as  thirty  iiiiuor  epidemics  appeared  in 
diff(>rent  parts  of  Europe  Iwtween  the  eleventh  and  fifteenth  (lentiirieH 
(Prnust),  but  the  next  epidemic  of  any  importance  wan  that  iif  Mar- 
seilles iu  17'20.  Thi*  disease  was  brought  over  from  Syria  iu  an  in- 
fected vessel,  and  K(1,000  perHons  fell  virtimH  i\y  the  scourge.  During 
the  years  1770  and  1771.  SO,(>r)n  porscius  died  of  the  pUigiie  in  Moscow. 
This  epidemic  in  believi-^l  tu  have  started  iu  the  noi^hl»orbood  of 
Jassy,  and  to  have  come  throu|u;]i  Ki^rt'  in  nrder  to  reach  M(^cow. 

Coriiiu^  (hiwn  to  the  bej^iuning  of  this  century,  we  find  that  Cou- 
stiintinopli^  was  (In^  scat  <jf  twi»  severe  e]iitlemicH — one  iu  1803,  with 
150,000  ih-atlis,  and  another  iu  1813,  with  110,000  deatliB  (Proust). 
Saiwe(]Uontly  tliere  wero  several  outbreaks  in  the  Balkan  j)puiufiulft 
hetwi'cu  the  \  ears  1S14  anil  1H41.  The  pla^^ne  iu  Greece  in  1S2H  may 
\iPi  said  tf)  liavo  l>een  one  of  the  most  couHpicuons  amon^  them.  An 
isolated  outbreak  iu  the  stiutheni  jiail;  of  Italy  (Noja),  in  1815,  per- 
haps deserves  nn-nlinu  in  iJiis  coniH-etion. 

The  hifit  of  the  European  epidemics  waa  that  of  Vetliauka  in  the 
Astrakluin  ^ovprmnenf  in  Kussia  in  the  wintf^r  of  1878-79.  It  is 
supposi'd  In  sinin'  tiiat  the  disease  was  iniptii*t+^d  from  the  i»ronnceH 
ftb(»ut  Recht,  on  the  southeni  shore  of  the  C-RHpian  Sea,  not  directly  to 
Vetliruika,  but  first  to  thi' rity  (if  Astrakhan  some  time  in  the  year 
1H77.  Tliere  it  mauifesteii  itself  iii  a  most  InMiij^n  type  {peftfefrutttc). 
From  one  hundn^d  to  one  hundred  and  fifty  persons  are  said  to  have 
Iw^pu  aitackeil,  willmut  then'  hnvin^'  Imh^u  a  sin^'le  death  ('?).  It  is 
further  ussmtn'il  that  the  ninhuly  tlnvelnfjcd  a  malijrnant  aspect  after 
reaching  VetHanka. 

Contrary  to  the  above  theory,  Hirseh  and  Sommerbrodt  are 
inclined  to  assuuK'  that  the  malady  was  imported  in  the  articles  (pre- 
suaiably  booty  of  war)  sent  back  from  Armenia  by  the  Vetlianka  Ots- 
Hiu'ks.  The  writers  wen*  dnve!i  to  this  conclusion  from  the  fact  that 
tin*  outbn^ak  auti'dati'd  tln^  return  nf  the  tronjis  themselves  by  a 
few  days,  and  also  that  there  was  no  ca«e  of  plai^nie  in  the  Russian 
anny  duriuL;  the  campai^ni.  Tlie  abovp-n\e]itioned  authors  dwt*ll  on 
the  relatively  piod  hvt;ienie  t'oudition  of  tin-  town,  to  dis|M"d  any  su]^ 
position  lus  to  the  prtssibilitv  of  th*^  autmihthonous  development  of  the 
malady.  This  ^itidoniic  did  not  jissume  any  j^'reat  dimensions:  there 
weri'  three  hun<ln'd  and  soventy-thvee  dt-aths  in  VetHanka,  and  twenty- 
four  in  the  nei^ihlxirin^'  tmvns. 

Thus  Knrope  has  ln^eu  free,  fitr  the  Tnost  part,  from  JrtT>;e  epi- 
^'^niics  for  a  lou^  tiuu%  but  the  ravages  of  the  disease  have  not  abated 
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in  Africa  and  eHpecinlly  iu  Asia.  For  iustiinco,  in  Egypt  there  were 
UH  many  a8  twenty -one  epidemics  l)otween  1783  and  1844.  In  1858 
there  was  an  outbreak  in  Trijxili  and  another  in  1874.  In  Arabia 
there  is  one  mentioned  as  occurring  in  the  Hame  year.  In  the  valleys 
of  the  TigriH  and  Euphrates  a  great  outbreak  took  i)iace  in  1773,  and 
several  minor  ones  are  sulmequently  recorded  down  to  the  Bagdad 
]>lague  in  187f>.  After  tliat  there  is  an  almost  unbroken  plague  rec- 
ord up  to  18S)5.  The  plague  in  Persia  has  also  a  long  history ;  that 
of  Il<'<'lit  (1870-77)  has  been  already  refen-c^l  to,  in  connection  with 
the  Astrakhan  epidemic. 

In  India,  the  plague  seems  to  have  long  existed  endemically,  espe- 
cially in  the  district  near  the  Himalaya  mountains.  Beliable  accounts 
thereof  date  only  as  far  back  as  the  year  1815,  when  there  was  an  out- 
break in  Guzrute.  Sulwe<iuently  there  was  a  severe  epidemic  in  Pali 
iu  1S40.  Minor  ei)i(lemics  are  said  to  have  l)eeu  almost  continuous  in 
tin*  hill  districts,  but  they  never  attained  any  magnitude  so  that  tlie 
attention  of  the  English  physi<aans  was  not  jiarticularly  directed  to 
them.  Pearscm  and  Francis  hiid  great  stress  on  the  prevalence  of  a 
pleuropneunionic  j)roceB8  in  the  Indian  i)lague,  and  it  seems  that  the 
glandular  enlargement  did  not  form  a  conspicuous  part  of  the  cHuical 
picture.  It  is  for  this  reastm  mainly  that  Hirsch  was  led  to  doubt 
the  identity  of  the  Indian  i)lagne  with  that  of  the  I^evant.  In  this 
connection  it  is  interesting  to  ol)so^^•e  that  it  was  in  Bombay  that  the 
existence  f;f  the  pneumonic  plague  was  established  by  Professor 
Childe.  The  nature  of  the  earlier  pestilences  of  India  may  perha]>8 
be  <'lear(»d  ujt,  in  some  measure,  by  the  investigation  of  the  present 
form  of  disease  in  the  districts  near  the  Himalayas,  where  it  exists 
endemically. 

Some  have  been  inclined  to  trace  the  origin  of  the  present  epidemic 
in  Ijond)ay  (iSiXJ  *.)7)  to  a  recrudescence  of  these  endemics,  but  im- 
portation of  tlie  disease  from  Cliina  seems  more  j»robable. 

Our  knowledge  of  diseases  in  the  Chinese  enijtire  is  very  incom- 
I>Iete.  W<*  can  (»nly  surmise  that  the  plague  existed  thei'e  endemically 
from  time  immemorial.  Nevertheless  we  have  some  scattered  records 
of  the  great  outlnvaks  in  1850,  1H(J(),  1871,  and  1872.  At  present  the 
regions  of  Yunnan,  Pakh<»i,  and  Lienchu  may  1m^  regarded  as  the 
l)ljigue  districts.  In  1804  the  disease  made  an  advance  into  Canton 
and  Amoy,  and  from  thence  into  Hong-Kong.  Tlie  Hong-Kong  epi- 
demic (1.8il4)  is  memorable  especially  as  l>eing  the  one  in  which  the 
discovery  of  the  i)athogenic  bacillus  was  nnule.  There  were  forty- 
four  cases  of  plague  in  Hong-Kong  during  the  ensuing  year.  These 
cases  may  have  In^cii  dno  to  the  recrudescence  of  the  ejndemicof  1894, 
or  they  may  have  been  due  toreimi)ortation.     Atkinson  is  inclined  to 
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the  latter  view,  ami  atittes  that  the  first  of  these  cases  occurred  six 

months  after  the  oessatiou  of  the  la'^t  epidemic.  The  epidemic  of 
189()  was  the  continuation  of  tliat  of  the  previous  year,  and  in  fact  the 
phi^uo  injiintiiins  itn  li(»ld  there  even  now. 

Sinfo  the  eouoession  of  Formosa  to  Japan,  cases  of  plague  have 
been  almost  unint*^rruptedl.v  leport-ed,  and  it  is  very  probable  that  the 
diHease  has  exiMt4.»d  there  a  long  time. 

Etiology. 

In  old  times  the  displeasure  of  Hupematiiral  l^eings  was  asstuned 

to  })&  the  caurfiitive  factor  of  various  pestilences.  In  the  middle  ages 
the  iHraelitf'H  Kufl'ered  frefjueutly  from  the  charge  of  haviug  poisoned 
the  drinkiD^-watern,  in  order  to  ])roduce  an  outbreak  of  plague. 
Coming  dowu  to  unire  rational  times,  climatologioal,  meteorohigical, 
and  telluric  iuriuonce.s  liavo  lM>en  looked  upon  as  the  causes  of  the 
diseasa  Further,  the  )ip]>earam'e  of  tho  ]i]ague  hiw  l»eeu  ascribed  to 
war,  famine,  ovtiivrovviliug,  earlht|uakt^H,  iiiuudatious,  4>r  a  diaesised 
Ronditiou  of  the  grain  ami  other  food  Kui)i)lies. 

It  haH  b<'en  establinhed  lioyoud  all  doubt  that  the  concurrence  of 
any  or  iill  the  abovt^-iueutioued  fai-tora  can  never  produce  a  case  of 
plague.  Tliey  can  therefore  l»e  regarded  as  being  merely  predispos- 
ing factors,  ImH  poHseHsiug  in  themselves  no  jirimary  influence  in  the 
proilucliiHi  of  Ihis  nmhuly.  The  dt'ViVstatioLi  produced  by  plague, 
iiud  iu  fact  by  all  tlio  iufei-ticms  iliseaHes,  in  u.sually  severcKt  in  unsan- 
itary districts,  aud  among  the  j.overty-strickeu  and  igmiraut. 

liacL',  ag(*,  ami  sex  sot'in  to  make  no  difTereuce  in  the  liability  to 
the  attjick.  Cm-tain  occupations  were  formerly  lielieved  to  confer 
iriiiiiunity  against  jdague,  but  iu  tlie  light  of  mtuleru  knowledge  sTieh 
suppo.sitiiin  can  un  louger  Ih^  maintaineil.  Ou  the  uther  hand,  cer- 
tain ocfujtatioiiH,  such  as  that  <if  a  rag-dealer,  may  iiicrejiae  the  risk 
3f  infection. 

One  attju'k  nf  Ihi'  iliscast?  seems  to  cnnfor  iuinninity  jigaiuat  a  su1>- 
4e<pit'nt  attack. 

[ndividual  predis])osithius  would  l>e  increasetl  by  all  those  influ- 
ences which  ti'iid  In  iliniiiiish  tiic  vitiiHty  of  tlit'  system,  but  iu  a  given 
!ase  of  iiifiM'tion  ntoro  imjjortaiice  is  to  be  attached  to  tlie  risks  of 
infectinn  \ii  which  ttip  individual  is  exposed;  aud  also  it  is  to  lie 
Kirno  in  niiiid  lliat  tliis  risk  of  infection  may  l>f  greatly  increaHe<l  by 
I  nnnilx^r  itf  accidental  circumstauces  which  caunot  always  be  fore- 
seen aud  LTuarded  ai;aiust. 
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Bacteriology 

The  plague  never  occurs  Bjjontaueoualy  in  a  locality  in  whitli  the 
malady  has  not  previously  existed,  but  each  case  is  always  derived 
from  II  previous  one.     Reasoning  from  aualogy,  Virchow  jtrodictetl  thn 

lUscDVory  of  the  micTuliic  (irigin  of  iliis  disease,  wliich  jtredirtinu,  as 
we  shall  see,  was  realized  in  the  year  18'.!4,  As  early  as  the  year  1871* 
Hirsfli  and  Somnierbrodt  made  mention  of  iiinuuierahle  refraetile 
UranulfH  in  tlie  IiLhhI  i»f  tlie  patient,  whicli  granules  i>ft4*n  arruuged 
themselves  in  pairs  and  occasionally  appeared  elongated.  But  they 
did  not  seem  to  attach  any  great  etiological  imijortanee  to  these  IxKlies. 

In  WM  a  scientific  commission  for  the  investigation  oi  plague,  di- 
rected by  Aoyama  and  Ivitiisato,  was  sent  from  Jai)au  to  Hong-Kong, 
where  the  writer  (Kitasato)  was  able  to  istdate  tlie  bat-iHus  whicli  in 
the  specitic  canst^  of  thn  malady.  Tli<'  bacilli  wrre  found  couHtjintly 
and  almost  in  pure  culture  in  the  bhtnd,  in  the  tissue  fluids,  and  in 
the  enlarged  glands  of  those  wlio  had  died  of  the  plague,  and  also  in 
thn  l)l(M)d  obtained  from  the  finger  tip  of  the  living.  Th«*  same 
microbes  were  alrto  demonstrated  in  the  intestinal  contents  after  death 
from  the  ])lague.  We  might  add  further  that  the  siune  organisms 
were  met  with  in  Hie  bodies  of  rats  and  mice  found  dead  during  the 
period  of  tlie  epidemic. 

The  constant  jiresence  of  a  characteristic  mierol>e  in  plague  justi- 
fies the  conclusion  timt  it  is  tlin  causative  agmt  of  the  diswise,  and 
this  position  is  further  confirmed  by  animal  experiments,  in  whicli  it 
has  been  shown  tliat  inoculations  of  jiure  cultures  of  the  bacillus  and 
of  the  plague  material,  *'.;/.,  the  pulj)  of  the  eulai-ged  glands,  produced 
identifal  results.  This  microorganism  slunild  thereforp  lie  designated 
"bat'ilhis  pestis." 

The  mit:n>lM*  is  rod-like  in  shape  and  rouudeil  at  !M>th  extremities. 
In  the  prejtariitions  made  from  the  blood  or  the  fluids  of  internal 
organs,  the  ])oleH  of  the  Iwicilli  are  stained  nj<'redee])ly  than  the  central 
]Mirti*ui,  giving  an  appearance  similar  to  that  of  the  baeilhiH  choleiie 
gaUin;irum.  In  the  glands,  aIiln'Ugh  many  of  tliein  ajipear  liku 
dipl'H'fKvi,  there  is  a  considerable  TumdHM'  of  the  same  mieroln'S, 
which,  wtairiing  easily  in  the  middle  portion,  [ircHent  (listint'tly  bacil- 
lary  forms.  In  the  lungs,  heart,  brain,  and  sjtinnl  cord  it  is  nut  rare 
to  find  them  iufsentiug  an  appearance  like  Hint  of  strep tofocoi. 
Again,  in  artificial  cultures  the  streptiHroccus-like  appf^arance  is  the 
rule.  On  attentive  observation,  lic»wever,  these  cultures  will  Ih*  found 
to  consist  of  bai-illary  chains  and  not  cocci  gronits.  On  the  other 
hand,  cuUivatiuUH  on  aoliditied  serum  present  the  real  rml-like  shajie. 
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The  X)la^iie  bacilli  take  all  the  aniliue  stainH,  and  they  are  not 
lecolorizeii  by  the  ap]vlicatioii  of  Gram's  method..  Tliey  are  eutlowed 
with  motility  which  is  uot  very  active,  Imt  which  should  uot  b«  iuIh- 
taken  for  molecular  movement.  In  order  to  obseiTe  their  motility  it 
in  beat  to  study  them  iu  a  medium  at  the  temperature  of  37''  C.  In 
the  sppcimenn  pre])aivd  from  bh>od  or  tinHue  fluid  of  variouH  organs, 
^ud  also  in  eultivaticmb  on  solidified  serum,  the  bacilli  are  seen  to 
|)oMflPHH  ilistiuct  capsules.  In  other  artificial  cultivations  the  ea]>aulea 
ire  not  dtneiojHnl. 

While  on  the  one  hand  the  unstained  middle  portion  gives  the 
l>funlli  a  close  resemblance  to  diplocticci,  it  produces  the  imjjressiou,  on 
the  other  hjind,  a.s  if  there  were  a  si>ore  formation  in  these  micn>f>r- 
i^anisms.  HiTn])le  examinations  will,  however,  make  it  evident  that 
the  plague  Imcilli  do  not  jKissess  any  of  the  attributes  of  the  spore- 
formin)^  Imcteria. 

The  i-ilague  bacilli  seem  t<.)  Vm?  i>articularly  prone  to  tindergo  degen- 
eration of  form  iu  artiticinl  cultivations,  specially  in  the  Haid  media. 
SpFier<>id,  ovoid,  dumb-VN'll,  mul  huge  md-like  forum  are  the  more 
:re<iuput  of  these  involution  forms. 

\Mien  cultivated  on  soliditied  serum,  the  growth  of  the  mierolx^s 
is  visible  aft-tn'  an  iucubation  of  Hfti'cii  to  twL'uty-four  houm.  On 
inrfiwie  view  the  colouitiH  arr  rather  moist  and  of  a  gray  (slightly  yel- 
owish)  hue,  but  by  transmitted  liglit  they  are  seen  to  possess  a  blu- 
sh tint  and  are  i[uite  tninsj lurent.  The  imlividuul  colonies  never 
ittaiu  ii  large  si/e,  and  when  kept  in  the  incubator  for  more  than  four 
"lays  they  disai)i)ear,  perhaps  leaving  a  faint  trace  l>ehind.  Obsei'vcd 
indcr  i\n*  niicrit3coi)e  thi.'  iiulividiud  colonies  are  rirciUar  in  shai)e 
,vith  irregular  margins.  They  apiiear  grauul:ir  at  fii*st,  but  after- 
A'ards  they  l>ecome  relatively  denser  in  the  centre,  where  the  color 
s  quiti'  Itrnwu  (sf'ini  iiuder  the  miiToscojif).  Tin*  culture  medium  is 
lot  liiinctii*d  by  the  growth  oi  tliH  microlw?.  On  agar  the  mode  of 
levelojjnieut  is, entirely  similar  to  that  on  Berum, 

The  iiiuliiiflii-ation  of  iht^  itiiorohos  in  gelatin  is  extremely  pn> 
:nu'tt'd,  taking  fmir  or  live  days  at  thu  tt^mp»^rature  of  20 '  to  25*^  C. 
[u  order  to  observe  tho  isolated  growth,  it  is  mlvisable  t(3  make  iso- 
jitiftu  cultures  iu  til*'  u]f]M'r  p<irtion  of  gi'latin  media  {containing 
ifh'cn  \HM-  (vnt.  gfOatiu  and  two  ]ier  cent,  t^bicose).  Th<*  colonies 
ire  then  seen  to  l»e  spheroidal  in  shape,  with  slightly  irregular  snper- 
ici*'s,  and  grayish  in  cohir.  Tim  grmvth  in  the  stnb  cidtnre  presents 
m  appearance  very  mnrh  like  that  of  Htr(>i>toc<K-ci,  and,  as  in  the  case 
'f  tlip  latter,  ther^  is  nn  fnrmatifni  of  the  film  layer  over  the  free  sur- 
'arc  of  tho  cidtnn^  iiu'dinni. 

Bouillon  is  made  uuiforinly  turbid  at  tirst  by  the  growth  of  the 
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microlte,  but  fiuijapqiuMitly  fine  floccnii  are  formed  and  there  is  nedi- 
mentntiou  at  tLe  b*)ttom  of  the  test  tulje.  In  Httiiiized  milk  tbe 
^^rowth  of  the  plaj^UB  bacilli  in  attondtjil  witli  the  i;oa^^ubitioii  of  t]ie 
medium  at  the  end  i>f  the  Mee4)ud  day.  On  [>t)tHtoos  h  thin  film-like 
growth  of  somewhat  desiteated  apjiearanee  is  ol)«erved  iit  '67'^  C. 

The  plaj^uo  bacillus  is  a  fafultative  auaorobo.  In  fact  its  j^rowtli 
Ih  more  vigoroun  in  aii;w^i*ohit!  cuUurew,  and  in  such  itw  vinileucL*  in 
{jresen'ed  for  au  almost  indefinite  length  of  time.  Cultures  ua  old  a8 
oi^ht  to  ten  months  have  bccu  f*tund  to  ijoksoss  their  oriKiaal  viru- 
lence. Tlje  o})tinium  temiH»ratuj*o  in  betweeu  dQ"  and  ^tO  O.  The 
bacilli  do  not  jiroduee  pigment  or  gaseB. 

Labriratury  auirnaln,  such  a.s  mice,  rat8,  ^uinea-jii^s,  and  rabbitH,  are 
all  HUHceptible  to  infection.  They  riickeu  in  the  coursn  of  from  twenty- 
four  to  forty-eight  hours  after  inoculntifm,  the  temi>erature  rising  an 
high  a8  41. iV  C,  and  thi'y  die  within  from  twtftolivo  daya,  accdrdhig 
to  tli«ur  ai/-e  and  the  (piantity  of  tljo  viruM  intK-ulatHd.  Esaiuined  after 
death,  tlie  partH  around  the  aite  of  inoculation  are  seen  to  l>e  iutiltrated 
with  henlorrha^^ico-geIatinoUH  t-xudations,  the  wpk-t'ii  in  t'liLirned,  and 
often  tht'n^  is  a  tuniofactiim  tif  fhn  Iviiiphuiic  glaiidH.  TIim  IwicilH  are 
found  in  the  blood  and conaeiiueutly  in  all  the  organs.  Exjterimental 
infection  liy  way  of  thn  digestive  canal  can  eaaily  be  ijrtHlufod,  and 
the  aninialH  fed  with  tlie  viruH  Muct-umb  under  exact!;  tlie  Haniecoiiili- 
tions  as  do  those  inoculated.  Inhalation  exi)erimeut8  have  thua  far 
beoii  att4Uid4'd  with  negative  roaiiltn.  Pigoona  are  not  auHceptible  to 
plagun  inflection. 

The  preservatitm  of  the  vindeuce  of  the  nucrobea  in  anaerobic  cul- 
turea  liaH  been  advert-i'd  to  above.  In  ai'Tobir  cultures  the  virulence  ia 
loat  rapidly,  so  that  wlien  li^ft  in  the  incubator  for  from  tlnvf^  to  four 
daya  the  bacilli  are  found  to  be  deprived  altogetlier  of  their  imthogeuic 
action,  and  t"''*ha|is  of  their  vitality  as  well.  If  the  cultivation  ia 
allowed  U>  reunun  in  the  incubator  for  a  dav,  and  in  then  reniove<l 
therefrom  and  kept  in  a  eoi^l  place,  thu  virulence  may  be  preserved 
for  a  week  or  two,  bait  snldoni  lunger.  The  bacilli  undergo  attenua- 
tion if  they  are  i-ultivated  thrcmgh  several  generations  in  artiiicial 
media.  The  culturea  (jught  therefore  to  be  kept  rei'nvigorated  by 
constant  pitssages  throngh  the  ntiiinal  organism. 

Tlmt  the  biu'illi  produce  bixin  in  Jirtiticiai  culture  ia  evident  from 
the  fact  that  aterilized  (at  (JO"  C.  for  twenty  minutes)  bouillon  culture 
is  foiuid  to  poMscsa  toxic  proiiertiea.  But  the  quantity  reiiuired  to 
produce  fjital  intoxication  with  st<'rilized  cultures  is  ten  times  tluit 
which  is  neceaaarr  to  produce  fntid  infection  with  t!ie  unateribxed* 

In  ord'^r  to  form  a  correct  notion  of  tlie  vitality  of  the  plague 
microbe  and  the  couHequeut  extent  to  which  diainfectiou  should  be 
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^^^H  carrif^l,  it  ia  nec^^Hary  Uy  Hhidy  the  reMiRtancft  of  the  niirrolie  (o  the 
^^^^  action  of  ph  vhichI  iiii<I  clieuiioal  Ageucien.  It  wiis  fount]  that,  wlien 
^M  thecouteuts  of  h  bubo  werr  Hj^reatl  out  in  tliiu  lavers  ou  rover-glu8SC8, 

^M  tiiul  left  to  dry,  all  the  bacilli  had  died  by  the  end  of  the  fourth  day. 

^M  A  teuiiwratiiro  of  80"  C  was  sutficieut  to  de«troy  their  vitidity  in 

^M  thirty  luluutoH,  aud  iu  the  stoani  sterilizer  they  were  found  dead  after 

^m  a  few  uunut^w.     If  io  the  bouillon  culture  of  ]ilague  Itacilli  carlK>lio 

^1  iwUl  !>e  juhle4l  in  make  the  solutiou  itf  one-iM^r-t-ent.  eoneeutration,  the 

^M  l}Jioilli  will  lie  found  dejkl  at  the  end  of  an  hour.     With  one-per-(M*nt, 

^M  couceutratiou  of  lime  the  roaolt  is  identical,  but  a  oiie-half-i»er-oi:'nt. 

^M  ooDceutration  of  the  latter  is  not  efficacious  till  after  a  little  more  thau 

^M  three  hours. 

^B  It  is   an  imiiortant  point  to  determine  whether  the  diai^noeis  of 

^M  pla^no  cjin  l)c  lua^le  by  the  bactcriohigical  examination  of  the  blood 

^H  taken  from  the  finger  tip.     We  liave  been  able  to  demonstrate  the 

^M  presence  of  the  microl^es  in  blood  twenty-five  times  out  of  twonty- 

^M  eight  cases  examined,  aud  wo  thei'eforo  are  of  the  opinion  that  the 

^M  finger-blood  examination  would  be  decisive  in  the  majority  of  cases. 

^M  A  fair  degree  of  bactenolngical  exi>ertnes8,  however,  will  lx>  uf^cessary 

^M  to  make  the  results  reliable;  for  in  some  cases,  the  num1>er  of  Imcilli 

^M  IB  extremely  small,  so  tliat  several  slides  have  to  be  examinetl  lM>fore 

^1  one  can  arrive  at  a  ]>ositive  result.     Examination  f>f  the  finid  aspirateil 

^^^^    fri>m  the  gl&udular  swelling  may  i>erhaps  afi'ord  an  easier  methixl. 
^^^H  We  come  now  to  consider  tlie  mode  of  infection.     We  have  ob- 

^^^^K  len'ed  many  crises  iu  which  infiM'tion  throngh  tlie  reH]>iratory  organs 
^^^^r^  Oonld  l>e  fairly  presumed.  Still  the  most  common  way  must  lie  that 
H^  of  inocnlatioti  through  external  wounds.     The  fact  that  the  microlira 

^M  were  found  iu  the  intestinal  contents,  and  tiie  positive  resuItH  of  the 

V  artificial  infection  by  feeding,  would  leml  uh  to  admit  the  |>oHsibility 

of  infection  through  the  ingesta. 

tExi»erimeutal  renearclu^  shtiw  that  animals  can  1m?  made  immune 
against  tlie  bjwilli  of  this  disease  by  preliminary  injections  of  the 
attenuated  virus.  The  same  result  is  obtained  by  the  injection  of 
steriliz»'d  (ni  'HP  (\)  virulent  cultures.  In  order,  howevfr,  to  pnHlmw  ^H 
a  great  ipiantity  i)f  antitoxin  in  the  IiIckkI  of  animals,  they  have  to  be  ^H 
**  hy|)erva<'ci Mated"  by  repeate<l  injections  of  larg**  doses  of  frenh  viru-  1 

lent  cultures.  The  serum  of  these  hy  penatvinatfnl  iinimals  is  demon- 
strated to  possess  antitoxic  jtro|H'rties.  For  iustjince,  I  c.c.  of  the 
serum  inje(*ied  into  the  snlxnitaneous  tissues  of  a  guinea-pig  will  l>e 
found  sufficient  to  ueutiiili/e  three  to  four  tin»es  the  fatal  doHo  of  the 
fresh  culture  inject<>d  sinndtaueonsly.  Furthermore,  the  st^rum  is 
endowed  with  curative  effic-acy.  Experiments  have  shown  that  the 
serum  injected  twelve  hours  after  the  inoculation  can  save  guinea- 
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l>igH  wiiirii  winiid  oLburwiso  be  certain  Ui  succumb  to  the  infnction 
witLin  forty -eight  hnurs. 

Yvrtiiit's  liuriihtH  Pcsfis.-  It  Iihh  Immmi  quite  ^(^iiiirallv  aasurnt^cl  that 
the  hacilhiH  alHive  dpMcril)eil  \h  uhutiviii  witli  that  of  Ypisiii,  but  tliis 
ftssmupticin  m  incoiTect.  The  two  are  quite  ilistiiict»  as  may  l>e  secu 
from  the  followiu^;  Huiuiuary  i if  their  tliffereuces:  To  avoid  liroHome 
rR|ietitioii  we  shall  designate  Yerain'H  biit:ilhiB  aw  YB,  aud  Kitfisato's 
as  KB. 

YB  is  inncli  hir^'er  tltau  KB,  and  dot«s  not  poHsf4HH  ilie  distinctly 
[liplococcns-like  jipiiearaijceof  thn  hitter.  Owinj^to  it«  ]iolynH>ridaHrn 
exact  nieaHurementR  are  difficult  to  give.  It  does  uot  possess  a  cap* 
sule.  (We  might  mention  in  this  conuectioii  that  the  photogram  of 
Zettnow  must  not  \tG  couHidereilas  reprenonting  a  capHule,  in  the  geu- 
erai  acceptation  of  the  term.)  YB  iw  not  motile  ami  is  decolorized  by 
Gram's  niet]iod.  Cnltiirnl  difference's  are  eipULlfy  fouHpiouoiis.  On 
agar  tlic  growth  of  YB  in  extreniK^ly  hixnriant,  and  tliongh  tin*  growth 
is  rather  slow  at  first  it  continues  for  a  week,  forming  cnsuny  white, 
opatpie  colonies  ]»rojectiug  a  good  deal  above  the  h'vcl  (»f  tlir»  surface 
of  the  media.  Very  young  colouif^H  are  small  ami  fpiite  transparent. 
On  the  other  hand  the  colonies  formed  liy  KB  are  extremely  delicate, 
trausparnnt,  wnmH  disrs  which  attain  tlu^  size  of  a  piuhcad,  and  cease 
growing  ami  then  dis)ip}>eur  on  the  fourth  ihiy  (if  incubation,  present- 
ing in  all  these  re8i>ects  a  close  resend.>lance  to  the  gi-owth  t>f  diplrt- 
coccus  pneunnudft'.  Bouillon  is  imt  made  nuifnrmly  turbid  by  the 
development  of  VB;  further,  milk  is  not  coagulated  by  the  gr(^wth  of 
YB.  The  above-mentioned  differential  points  ought  to  Ite  enough  to 
distinguisli  the  one  frfim  the  other.  It  is  <-unons  to  observe  that  Yer- 
sin  statf^s  that  his  jdagup  bacilli  (YB)  are  found  in  thn  blood  only  in 
foudroyant  ca.ses,  while  Kitasato  imuntnins  that  the  biicilli  (KB)  can 
l>e  found  c<»nstautly  i»reseht  in  the  blood,  and  further  that  they  may 
be  found  in  the  blood  4)f  convalescents  for  from  three  to  four  weeks 
after  the  symi»tomR  have  subsided. 

Further  bacteriological  investigations  of  the  i>lngue  are  desirable, 
since  it  is  necessary  that  the  scientilie  vv<»rld  slioidd  come  to  some 
definite  conclusion  as  to  the  etiological  bacilli,  before  orrhfitlierapy 
and  preventive  inoculation  can  be  instituted  on  a  tnily  rational  basis. 

Pathological  Anatomy. 

Bigor  mortis  is  very  pronounced  and  sids  in  early.  Often  there 
is  A  marked  post-mortem  ri.se  of  temiierature.  Tii  a  case  reported  by 
Aoyania,  the  rectal  temj)eratnre  was  taken  four  liours  after  death,  and 
the  thermometer  indicated  43^  C.  (100.4°  F.),  which  was  aa  high  as 
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tho  inatnuiient  would  register.  Petecbim  uu*l  aulx-ut^iueous  extrava- 
Batious  are  uot  frdiuout  in  iiKxWii  epidemin^,  altliou^h  thev  most 
have  Ixwii  ver^*  coimpicuouH  in  tJi*»  eArlier  otioK.  Tliti  preaeucH  of 
funmcleH,  carbtincles,  etc.,  has  already  beeu  advertetl  to.  Emacia- 
tion Ih  nut  markcnl  in  nipidlv  fatal  cuh^h. 

We  have  alrwuly  deHcrilwMl  the  hx^alizationa  of  the  extenml  fuiUtVJf. 
The  Hwelliu^;  of  the  intf^rual  lynipli  ncnk-H  is,  as  a  nile,  conHecutive  to 
that  of  th«  Kxteniul  cues.  Fttriustjintts  the  euhw^^ementof  the  craro- 
iu^inal  i^laudH  in  often  foUowoil  b\  tlie  8amo  process  in  the  iliac. 
Inmhar,  or  hy|K>gaHtric  glands.  These  lattt'r  may,  however,  U»  the 
seat  of  a  primary  li>caliziition,  hut  such  cases  munt  he  extremely  rare. 
Other  n<xles  in  tlie  j>eritnueal  as  well  as  in  the  plnnral  cavities  may 
be  secondarily  afl'ecte<l.  That  Uie  meseuteric  glands  may  be  Uie  seat 
of  primary  localization  is  ijuestioneil  by  most  anthors,  although  some 
are  inclined  not  only  to  ^ultnit  the  [M-vssibility  of  this,  but  oven  claim 
Ujat  such  primary  locali/iitiou  proves  the  iuteBtiual  origin  of  thoso 
oases. 

The  formation  of  primary  buboes  is  d^o  to  the  following  factors 
(Aoyama):  Hypenemia  and  dilatation  of  tlie  blood-vessels,  and  in 
some  cjises  hemorrhage,  exudatious  of  an  inflanimiitory  nature,  hy|ier- 
plasia  of  the  cellular  elements,  and  lastly  the  enormous  increase  of 
the  specific  microK'S  in  the  sulHtanoe  of  the  ghuuls.  On  section, 
therefore,  they  an*  f<iund  congeste<l  and  succulent,  presenting  at  times 
hemorrhagic  extra v>Lsations  in  their  sulistance.  Their  consistence  is 
diminished,  esi^eiMaHy  towards  tho  period  of  suppuration.  Plague 
l>ai'illi  are  found  therein,  sometimoH  in  pure  culture,  or  they  may  be 
aHsn<;iat<^l  witli  otijor  biicteria.  According  to  Aoyamii  the«e  assiwi- 
ating  microlx's,  niicnworci  and  streptococci,  are  to  Iw  regardeil  as  tlie 
causative  ligt^nts  of  the  sup|iurative  iirocess.  The  |)origlandulAr  tis- 
sues are  fomid  intiltratoil  with  gelatinoua  and  hemorrliagic  exudations, 
and  there  is  an  abundant  growth  of  the  plague  bacilli.  Inflammatory 
changes  in  the  periglanduhir  tissue  make  tho  buboes  immovable 
umler  the  skin,  and  the  consecntive  suppuratiim  extends  to  these 
tissues . 

Mometimeti  the  buboes  undergo  resolution,  especially  in  favorable 
cases.  But  usually  snpimration  is  the  natural  outcome,  and  finally 
the  su))piiratihg  glauds  rupture,  leaving  uh'ers  behind  whi<*h  take  a 
long  timo  tocii*ntris:e.  As  has  been  mentioneil  above,  a  necrotic  pnxv 
ess  may  l»o  suporatlded. 

InHnmmntorv  prtvesses  of  a  similar  nature  are  olisen'ed  in  all  the 
lymplmtir  strurtures,  for  insbmce  of  the  mouth  and  pharynx,  and 
especially  in  the  lyntph  follicles  of  tho  intestines  and  stomach. 

Xercouh  System. — The  dura  mater  is  oongeated  and  the  pia  mater 
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may  be  the  seat  of  exteiisive  ami  prououiu^d  oedeoia;  there  may  also 
be  Bome  extravasation  of  blood  into  the  anichnoidea.  The  brain  and 
spinal  cord  aro  hyi^eiwmic  and  soiuowhat  (iMlemattMiH;  but  heinor- 
rhageH  are  rare.  A  case  of  lunnorrha^e  iiito  the  metluUa,  caiisii}^,' 
extreme  dyspnoea,  and  another  coho  o(  heioorrhage  in  the  pons,  have 
been  reported  by  Aoyuma.  The  veutricular  as  well  as  the  cerebro- 
Hiiiiial  fluid  may  lie  inc-reaHed  iji  fpumtity. 

In  tho  hhwi  there  is  groat  int-roaHt*  iu  the  uninber  of  the  leuco- 
cytes, a  fact  to  which  attfutiou  han  lM*en  directed  by  HirHc-h  aud  Soni- 
merbrndt.  Tlie  incroas**  may  reacli  twenty  times  the  nt»nnal  iiiunber 
(Aoyaraa)^  while,  tm  tlie  other  hand,  the  erythrcxntes  are  m»t  dimin- 
ished. There  is,  however,  a  diniimdhm  iu  tlie  ipiautity  of  ha/uio- 
jLj:h)bin.  Tlie  occiinviiCH  of  extravjisatioiis  uudi*r  the  skiu  and  in  aud 
ar<nind  the  glands  Iuih  already  been  ncitinl.  They  may  also  l>6  ol>- 
scrved  in  tho  muctjus  meinbrani'S,  iu  the  muscles,  iu  the  slieatlm  of 
the  nerves,  in  tlie  adventitia  of  bloud- vessels,  under  serous  memliraues 
("subcapsular''),  into  tlie  serous  cavities,  aud  iu  tho  substance  of 
Honio  of  the  viscera.  The  erosion  of  large  vessels  Inis  been  utlverted 
to  above. 

The  imirf  is  usually  dilatfnl,  esi>ecially  the  right  veutrich^. 

The  mnttrlfn  jiro  an.Tniic  and  Habliy,  aud  tlie  soat  of  ]iiirpncliym»ir 
tous  degHueratioii,  wliicli  in  som<'  cases  is  assta-iat^'il  with  fatly  inlil- 
tratioD. 

Ih'UfnfHinrtj  (>/v/f/««.  — Tlteiiwtro  catavrlial  clianges  in  the  larynx 
which  may  l>e  fouud  ailematous,  es[)ecially  if  the  cervical  lmlx)es  are 
developed.  Oahirrh  of  tln^  hroiichi  is  very  often  (loticetl,  but  it  is  not 
severe  in  chanw-'ter.  Tlie  lungs  uro  o'dcmatous  and  liyjienemic,  aud 
Iiypostatic  congestion  is  marked.  In  pueuuiouie  plague,  we  meet 
with  foci  of  liroucho-pueumniiin,  surrounded  by  a  zou*^  <^>f  ctmg*'sted 
Iiulnionary  tissue.  la  souuj  cases  tlie  alveoli  an^  found  tilled  with 
sauguiuuleut  fluid  swai'miug  with  plague  bacilli,  but  without  notice- 
able pathological  chaug*\H  in  the  pulin<»nary  pareuchynia.  Miiltiplu 
absces,ses  and  piduionar.\  infarcts  have  lieeu  occusioually  uotud. 
Pleuritic  dianges  are  observed  in  the  pneumonic  cases,  and  also  in 
patients  having  jiriniary  buhnes  iu  the  axilhi. 

Catarrhal  changes  in  tho  nfmunvh  are  almost  constant  ami  well 
marki'd.,  Ecchymoses  are  frfMjupnt,  but  larger  hemorrhages  are  rare, 
Crouiious  inflammation  is  exceptiomd  (Aoyama),  but  ulcers  are  8<un©- 
tiiups  f(mud. 

Hyperfrmia,  ecchymoses,  and  catarrhal  ehaugos  an^  present  iu  the 
htfffifims,  and  the  swelling  of  the  lytn[«hatic  structures  herp  is  well 
markeil.     The  mesenteric  glands  are  swollen  aud  eougeatoil,  and  there 
may  be  hemorrhage  into  the  folds  *>f  the  mesentery. 
Vol.  XV. -23 
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Tlie  etilargemeBt  of  the  splcai,  which  is  aliimst  couataiitlv  present 
and  pronounced,  luay  become  quite  considerable;  the  origan  may 
attain  from  two  to  fonr  times  it>*  normal  diinennionH.  On  section  the 
pulp  irt  found  consested  txnd  soft,  and  even  diffluent  in  many  cases. 

The  khhictp  are  congested  and  enhirged  at  times,  and  the  con- 
voluted tubules  are  particularly  the  seat  (>f]iareiichyinatouH  degenera- 
tion. Here  Uj^aiu  fatty  changes  may  be  superinduced.  The  mucous 
membrane  of  the  pelvis  is  very  often  the  seat  of  numerous  ecchymt»sejj, 
perhaps  at  times  of  more  seriouH  bleeding.  Pnnctiform  henutn'liagea 
may  be  found  on  the  mucous  membrane  of  the  bladder,  and  this  viscus 
may  be  either  eimlracte*!  or  distended  with  urine. 

The  /;Vfr  is  eidarped  and  hyppriemic,  the  hepatic  cells  have  un- 
derj4ono  chmdy  swidliii^,  and  the  bhujd-vessels  are  dilated.  Alwcess 
is  rarely  observed,  and  still  more  rai'ely  4I0  we  meet  with  multiple 
necrotic  p<tintrt  in  this  nrj^au  (Atiyama,  Germiin  i-onimiHsion). 

T]ie  i>ancreas,  tliyroid  glands,  and  aalivary  K^Jiuds  are  always 
ftmud  normal. 

The  specific  Inicdli  are  found  in  the  (tr^uns  above  mentioned,  and 
particularly  iti  the  necrotic  foci. 

Aoyama  lays  great  stress  on  the  prei*encn  of  streptococci  in  the 
blood,  and  4'(tnKf'<[uently  in  tlie  wections  [ir^parcd  from  the  different 
viscera.  Tln>sc  streptiK'occi  may  l>e  regariled  jih  the  cause  of  the 
septicojiy^emic  condition  that  is  sometimes  added  to  the  clinical 
pii'hin*  of  this  niala<ly. 

Symptomatology. 

The  various  clinicji]  forms  of  this  malady  may  l>e  Kr^^wp^d  un- 
der three  tyjicH,  viz.:  (1)  (thtndular  or  bulionic  phi^ue;  (2)  ]>estis 
sideraus,  othevwi.se  called  pla^^ue  septicfeniia;  and  {'M  jila^ie  pneu- 
monia. The  dividing  liui'S  Ix'twoen  these  forms  are  not  to  be  con- 
sidered as  alisoluU*  and  definite,  miither  is  it  to  l)e  understood  that 
all  these  three  enumerated  types  are  brou^^lit  out  into  prominence  in 
all  the  ejiidemics.  For  iustauce,  the  pneumonic  plague  was  not 
observed  iu  the  HtUHJ-Kong  ei)idemic  of  1804.  "We  shall  l>e^^in  by 
describinj^  the  more  usual  form  of  pla^iue,  to  wit,  the  ylanduhtr  tyi>e, 
the  symptoniatcilo^y  i>f  wliich  may  be  studied  accordiiig  t^*  tlie  follow- 
ing se«pieuce;  ((()  tlie  ]^eriod^Jf  incubatitm;  (/*)  the  prodromal  period; 
(c)  the  invasion ;  {d)  period  of  fastigium ;  and  Ituitly  (e)  the  period  of 
convalescence. 

Period  of  LicuBATioN. 

Aoyama  fixes  the  duration  of  the  itumbation  period  as  being 
"between  two  and  seven  days.     According  to  Hirsch  and  Sommerbrodt 
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it  iH  from  tw(]  auil  Ji  listlf  t<»  eijjjlit  davHi,  the  uverft^^e  dnnition  Ijeinj^ 
five  aud  a  Lalf  tla>s,  Lowsou  moutious  a  case  iu  wliicli  tlie  iucuba- 
tion  could  liot  Lave  been  less  tliau  nine  davH, 

Pbuduomal  Stage. 

In  Rome  cases  prndromes  may  be  entirely  absent,  or  tlioy  may  he 
so  sliKbt  an  not  to  liuvo  liofu  noticed  l>y  the  putieut  liimsejf.  Whou 
preBHut,  tliey  may  last  for  a  few  liours  only,  or  tlie  period  may  extend 
over  two  <ir  three  days,  during  whirh  time  the  patient  feels  dull  and 
xniwi'll,  antl  lias  heuihwlie  and  vei-ti^o.  He  iisuallv  losen  Ids  njipftitr, 
and  may  sntfer  from  naunea^  but  vonutiii«  is  rare.  Exceptionally 
there  is  diatrho-a  during'  thi?^  nta^e.  Pain  and  Htiffm'SH  in  the  joints 
have  l»eeu  noteil,  and  the  jiatient  nia\  also  complain  at  (diilly  wnsa- 
tioUH  and  sonu^timen  of  pali>itation.  But  of  jdl  the  prodromen,  the 
one  liaviiij^  the  greatest  sigiiificnnee  is  tlie  tenderness  and  ]»ain  in  the 
inguinal  or  axillary  re>;iou,  predicting,  ho  to  speaks  the  iiubHeqiieut 
afi'ertiou  of  the  lymphatic  noilen  in  thi»Ke  partw. 

Invahion. 

The  invHHifm  in  characterized  in  many  caHcs  by  jironounced  cliillH, 
sometimes  by  rigtii*s  or  by  a  subjective  Heusatiou  of  beat.  In  some 
ei)idemics  the  initial  chill  is  absent  or  occurs  very  iufre<iuently. 
Sb^utal  ?{nd  pliysical  i>roHtrati(m  is  extremely  severe  from  the  outset. 
Hejuhiche  is  usmdly  (piite  severe;  minsea  imd  vondting  av  dian'Iio'a 
may  be  ])reseiit.  Tiie.se  symi>toms  nmy  last  for  few  hours  or  h>r 
several  days,  before  the  fastigium  is  reached. 

AVheii  the  disease  is  fairly  esidilished,  generally  on  the  second 
da\ ,  wo  may  note  the  following  symptoms: 

Trutftrnthnr. — The  risi*  of  tHinperaturc  is  nipid.  the  thfrniometer 
registering  from  ^Ut  to4ll  tV  (11^*2. '2  to  HU  F.  f  on  tiii^  <laj.  of  invasion 
or  within  thirty-eight  hours  thereafter.  Hyperpyrexia  (41.5'  C.  = 
irH>.7  v.,  anil  above)  is  n()t  infrtMiuent  and  ccmstitutes  an  mifav<irable 
element  in  prognosis.  There  are  also  cases  cif  an  extremely  gradual 
rirtft  of  temperature  which  may  not  reach  its  maximum  until  »a  late  ns 
towards  the  ond  of  the  fourth  day  of  the  disease. 

In  vin'y  light  cases  tlie  fever  coutinui*s  fivr  three  or  four  days,  and 
the  recovery  may  be  markeil  by  critical  <lefervescence  with  profuse 
jierspiratiou.  In  cases  of  moderate  seventy  llie  febnle  movement 
may  continue  for  a  week  or  more,  and  iu  many  cases  it  may  extend 
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over  liiree  weeks.  The  conrae  of  the  fever  is  cojitiunous  in  type 
at  the  1)egiuuiiig,  bnt  Inter  it  may  aHsnme  &  remittiug  or  irre^uLir 
course.  The  temperature  curve  uf  the  latter  dest^iptiou,  when 
prououuoed,  is  due  in  mauy  i^^wea  to  tho  pyiBiuio  couditiou  or 
to  other  complicatiouK.  Rarely  we  have  irregular  fever  froui  the 
outset. 

Lyvijthaiic  Nodes. — Teudoruens,  pain,  aud  ix>8aibly  awelliu^  of 
theHO  lympliatic  gJuiRlioua  nuiy  be  uoticnuble  even  duriuK  the  fitadium 
ificanwuut.  UHually ,  h<jwever,  they  become  t-i)UMpicuouH  ou  the  day  ful- 
lowiuK  ^hat  of  iuvasiou.  But  sometimes  it  haj>i>euK  that  tlie  tumefac- 
tion is  delayoil  till  tlio  thinl,  ftturth,  or  even  sixth  iLiy  of  the  disease. 
As  to  the  loi'ulizatiou,  it  may  \m*  stateil  that  tlie  crund  aud  iuguiual 
KToai>8are  most  frequeutly  attacked  (seveuty-tive  percent),  the  swell- 
ing l>i'i»»K  situated  4.  to  5  cm.  (li  Ut  2  in.)  below  Pouiwirt's  li^nmeut. 
Next  in  fre<iuency  is  the  local izjition  iu  the  axillary  re^i(m  (.t**u  |»er 
oont.),  with  the  eousecutive  enlargement  of  tlie  snpraclavieutur  chain. 
Rarely  the  cervical,  jugular,  Rubmaxillar,v  and  Huprahyoid,  (H;cipitul, 
or  s(une  other  groui>H»  may  be  jirimarily  affected.  QrieHiuger  states 
that  in  cluldreu  the  submaxillary  glands  are  very  often  affected. 
Usually  it  is  a  singlt*  Kr<>uj»  r>f  glands  tlint  nro  inflamed,  but  l>ilat<:iral 
or  multiple  involvement  liaj*  been  observed.  It  may  ha]HH^u»  though 
rarely,  tliat  the  minor  chatus  are  the  seat  of  the  primary  hxTJilization, 
while  the  more  imi>ortant  glaudrt  remain  cnmiHirativel^-  unaffected. 
A  diffuse  swelling  iu  the  hypogiwtrium  [Kiintrt  to  the  involvement  of 
the  iliac  ganglia.  We  liave  to  remember  that  iu  corpulent  people  a 
slight  enlargement  may  Im  overlo*>ked. 

The  enhu'gemeut  advance**  rapidly  so  that  iu  a  day  or  t>vo  after  its 
appearance  the  affected  gland  may  attain  the  size  of  an  egg  or  still 
greater  dimensiouH.  Tlie  swelling  in  not  uniform  amoug  tlip  indi\idual 
uoiles  of  the  chain  involveil,  one  or  two  of  tl»em  l>eing  usually  esi^e- 
oially  promiueut.  Later  in  the  course  of  the  diaeuae,  after  iuffamma- 
tioii  hiu4  l»een  set  up  in  the  ]teriglandular  tissue,  the  contour  of  the  in- 
dividual glands  can  no  longer  be  made  out,  aud  there  resulti$  a  diffuse 
swelling  of  large  size. 

Pain  and  tenderness  are  usually  |)re.seut  and  progressive,  and  may 
be  so  severe  as  to  keep  the  patients  awake  at  night. 

In  favorable  cases  resolution  of  the  swollen  glands  oocurs,  but 
more  fre<iuently  suppuration  ensues.  Unfortunately,  however,  many 
f>f  the  patieuia  die  liefore  the  glands  are  rii»e  for  suppuration  to 
take  plac(\  It  is  to  l>e  remembered  that  the  pus  forniaUnn  doe« 
not  take  place  till  aV>out  the  eighth  or  the  tenth  ihiv  of  the  disojise, 
while  the  majority  of  the  severer  cas(»H  t<M'minate  fatally  before  the 
seventh  day.     Hirsch  aud  Sommerbrmit  state  that  in  light  cases  su(>- 
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puration  may  occur  as  early  a.s  the  third  day.     Thou  i^aiu  there  are 
rasf^  in  whicli  this  jtro<*('SK  has  l>oeu  iloluyed  for  wft^ks. 

In  aililitioii  to  tho  siuiplo  fluiiinirativo  ohaugos,  a  necrotic  procpss 
may  Iw  estahlisliPil,  |triHliiciii^  slniif^^Liug  t>f  the  ^'laudiiJar  Hweiliuy. 
Such  an  ovont  ninst  be  considerfil  an  extrpmely  nnpleaHant  coinplica- 
tiou.  Other  lyiuphatic  strnetTiros,  hucIi  as  the  tousils  or  the  foUicles 
of  the  jiliarMix,  may  he  invulved  in  the  iiiflauimntion. 

Other  exteriial  a]ii>earances  have  no  patlmgnnmoiiic  importance. 
The  A"'''  is  fluslied  in  tlie  bepnBintj;,  hut  hoou  hecumes  dull,  asHnmiuK 
au  ttiixiotiM  expresKinn.  Cyanosirt  is  not  iiifrHqiuMit,  but  jaundice  is 
rare.  The  ]iatipntrt  rapidly  fall  into  the  ty]»hoid  state  and  present  the 
faciea  cominnu  t<^  that  cnnditinn.  The  eyes  are  lui^lit  at  the  Ijokiu- 
ning,  with  siilFuHed  couJTiuctiv;e;  tin-  pupils  are  dilat<_*d  or  th(»y  uifiy 
be  unequal  in  some  cases.  In  the  latter  caHo  meningeal  trouble  may 
bo  iuferreil.  The  pharynx  is  congested,  and  the  tousila  luay  jireseut 
ulcerative  changes. 

Tlie  fifchi  is  usually  hot  and  dry,  Vmt  in  niild  cases  there  may  be 
perspiration,  i»articularly  at  the  time  of  defervescence.  Sudamiua 
may  be  (ibserveil  in  tlie  hittr  da.\.s  of  the  disease,  but  this  iw  a  rare 
pUenomenifU.  Yesii'les,  pustules,  aiisfM^sses,  and  earlaiucles  have 
been  noted.  The  diagnostic  and  etiological  iui]iortanco  of  the.se 
lesiuuH  will  be  iLLscu.s.sed  later  on.  A  very  slight  exanlhem  has  In^tm 
noticed  in  a  few  cases.  Subcutaneous  o'dema  is  never  tibserved, 
exce]»t  iu  fiisOH  in  which  there  is  seven*  renal  onnipliL-ation.  If  the 
patients  live  hmg  the  emaciation  will  become  very  marked. 

Subcutaneous  extravasations  of  great  extent  were  often  mentioned 
by  tin*  earlier  writers,  aud  on  ncrount  of  these,  indeed,  the  name 
"black  death"  was  ap])lied  to  this  malady.  In  modern  ej)id*MnicH  the 
occurrence  of  prtechim  and  extravasations  is  comijaratively  infreipient. 
E]iistnsis,  bh'cdin;^^  from  the  gums,  hienioptysis,  lia-nuit^mesis,  ha-ma- 
turia,  bleeding  from  tlie  feinah.*  genital  organs,  other  mucouH-mt'm- 
braue  hemorrhages  (('-[f.^  under  the  conjunctiva),  and  bloudy  stoitls 
are  also  rare  phnnomena  observcil  mainly  iu  V(*ry  se\fr»'  ca-ses. 

It  is  tf)  be  remembered  that  iu  some  epidemics  these  symptoms 
are  relatively  infreiiueut,  while  in  others  they  may  c<jme  to  the  fore- 
ground of  the  clinical  jucture.  Again,  it  is  to  lio  added  that  the  symp- 
toms may  vary  at  dilFerPut  j)eri<)dH  of  the  samf  ei)ideniic.  This  is  iu 
fact  the  case  in  almost  all  the  infectious  diseases.  I'sually  the  casee 
are  more  grave  at  tin'  lieginning  of  an  epidemic  and  also  at  its  height, 
and  become  lij^liter  towards  its  decline. 

Nermns  %.?/c;h.— Headache  and  vertigo  are  constant  symptoms  at 
the  beginning,  ami  tlie  former  may  l»e  very  severe  and  iH>i'sisteut. 
On  account  of  the  extreme  mnacular  weakueaa  the  gait  of  the  plague 
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patient  has  been  likened  to  that  of  a  dniukeu  man.  This  muscoloi 
weakness,  together  with  the  dazed  condition  of  the  patients,  haa  occa- 
sionally Ijeen  the  cause  of  most  HeriousaccidentH — for  e:sample,  fallin|^ 
down  a  fiight  of  stairs.  In  Huch  cases  they  have  even  Ikm^  taken  to 
the  surgical  ward  and  treated  tliere  for  fractures  or  wounds,  until  the 
appearance  of  thf^  hnboes  revealed  tiie  true  nature  of  the  trouble. 

Delirinm  is  out^  ni  the  most  prominent  symptoms  and  usually 
develoi>H  on  the  second  day,  and  is  usually  much  worse  at  nit<hts. 
In  light  cjiwea  it  is  iiotitvd  only  at  night.  The  jHttient  is  trcmhled 
with  halhicinatiouH  and  may  try  to  get  out  of  \h.h\,  or  may  r-ugage 
himself  in  a  quarr*-l  with  tlie  attendants.  In  most  cases,  however, 
the  delirium  is  of  V>w  rnnttonng  ty[)e,  but  maniacal  excitement  is  nol 
iufreijiient.  In  other  cnses  stujior  and  coma  may  jjrevail  or  may 
alternate  with  delirium.  Again,  there  are  some  cases  iu  which  tlie 
mind  reiiiains  <]iiite  clear  tlinmghout  tlie  course  of  the  disease,  and 
this  may  l>e  the  cjuse  e^'en  in  He^■ere  attacks. 

Pain  in  the  loins,  epigastrium,  and  elsewhere  may  be  complained 
of.  Hiccough  may  l>ecome  very  distressing  and  subsultus  teudiuum 
is  oliservtMl  in  bad  cases.  I  )eafDHSrt  may  be  due  to  the  general  ol^tund- 
ing  of  the  sens<u'iiim,  ov  may  be  the  result  of  local  disturbances. 
Strabismus  ma\  be  utited.  Stiffness  of  the  neck  and  clonic  convul- 
sions arc*  not  common. 

Diift'sth^e  Stfsfftu. — Anorexia  may  bo  associated  with  nausea  and 
vomiting,  wliicti  Iiittnr,  hmvcvor,  usuallv  subsides  in  a  short  tium,  bui 
in  sonio  f;iscs  it  may  Imm-uhih  cxtrrmt^ly  troul)Iesonin  tlu'tuigli  its  jier- 
sistencp.  The  vomited  nmtter  mny  be  watery,  but  is  more  often 
bilious  in  cliaractor;  juid  th<mgli  hfcmatemesis  is  rare,  there  is  fre- 
ipieutly  a  wliglit  adinixtur*^  of  bloful.  Intense  tljirst  is  c<:jmplaincd  of 
by  some  jHitients.  Initial  diarrliu^a,  when  present,  nsually  gives 
])lace  to  constifiatinu,  but  thero  may  bo  fotid  and  profuse  diarrhtea 
tlinnighout  tliM  course  tif  tlir'  «lisciusc.  Such  ilijuTlio^a  is  to  Ih*  lonknd 
upon  as  an  unfavorable  elenn.^nt  in  the  prognosis.  The  tongue  is 
moist  at  first  and  c<tat*Ml  with  a  white  (somotinies  clialky)  layer  in  the 
middle,  and  with  denuded  edges,  but  it  Jifterwards  becomt^s  dry, 
brown,  and  parched.  According  to  Aoyama  there  is  nothiug  which 
may  be  deemed  characteristic  in  the  appearance  of  the  tingue  iu  [ilagne. 

(!{f('ffhf/t>rif  Stfsfmt. — In  the  first  day  of  the  disease  tlie  pulse  is 
fre(|nent,  large,  but  usually  (»f  good  t^uision;  it  is  often  dicr<">tic.  A 
feeble  aud  irregular  jniJse  is  not  infrerpient,  especially  later  in  the 
course  of  the  disease,  aud  when  this  condition  is  prttnounct^d  it  must 
be  regarded  with  anxiety.  Tlie  fre(|uency  ranges  from  *H>  to  I'iO;  and 
in  the  worst  cases  it  may  run  up  t<>  l^M)  or  more. 

Dilatation  of  the  heart  is  freipn-nt  and  can  Im>  eiLsily  demonstrated 


SYMPTOMATOLOGY.  34.3 

l\v  tlie  increase  of  ctirJiac  (IuIucrb.  A  svHt^^lic  murmur  may  be  liGard 
at  tlie  apex  ami  ovor  tLo  piiluicmHry  orifice,  but  it  in  not  due  ti>  the 
presence  of  any  organic  lesiona. 

Heart  failure  may  come  on  at  any  time  during  tbe  course  of  this 
malaily  and  tlie  jioaaibility  of  it  ou^Lt  coastautly  Uy  be  kei>t  in  miud. 
SouietinieM  there  is  a  warning  of  the  impending  danger,  such  as  rapid 
and  irre^'uiar  pulse,  cyanosis,  and  culdness  of  tlie  extremities.  But 
nfton  it  happens  without  tin*  sli|^ht*'Kt  ]>reinouitory  symptoms. 

Hi-ttpirnfoi-y  S)/sfeiu.^T\w  respiration  in  increased  in  fre^pienoy 
(•WJ  to  0(1  in  auiiunte).  SHj^ht  brciuehitia  is  not  rare,  but  cough  is 
not  prominent.  Dyspnoea  may  Ix^come  distressing  when  there  is 
enlargement  of  the  cer\'ic.al  gbiutlH,  ami  also  if  pubntmai'y  oetlema  haH 
liecome  fpiite  i)rnuonnced.  Aoyiuna  uieutious  a  ca«e  in  which 
extreme  dyspna^a  hud  no  assignable  cause  until  tlie  autoitsy  showed 
ft  fo(uis  iii  hemon*h;ige  in  the  mednlla  oblongata.  Pueumonie  symp- 
toms are  rare  in  some  epidemirs,  whiU*  tiiey  are  ipiite  eouimim  in 
others.  We  shall  discuss  pneuuiouic  ]>iagne  iu  a  sejiarate  section. 
Hiemoptysis  is  rare  and  observt*d  only  in  the  severest  cases. 

The  urint  is  decreased  in  <|uantity,  Init  suppression  is  rare.  It 
may  be  clear  or  ch^udy  and  br*)wuish  in  color,  and  \h  usually  alVm- 
miuous.  It  contains  inilicau  and  it  do**s  not  present  tlie  diazo  reiu-- 
tion.  A  slight  aibnixture  of  iilood  iu  the  urine  is  u<tt  infveipient,  but 
copious  haMuatnria  is  not  a  common  occurreuue.  Microscopii-ally 
hyaline  and  grauuhir  cylinders  are  to  be  observetl. 

Uetentiou  is  wry  freipient  and  iieeessitatf^s  the  use  of  thu  catheter, 
somftinies  for  a  long  tiifle.  Cystitis  may  develop  i-ouseipient  on  the 
retentinu. 

Linr  iiuil  Sfffren. — »S)metimeH  the  liver  is  found  enlarged.  Jaun- 
dice ifl  rare,  and  wheu  it  is  lu-eseut  it  is  caUirrhal  iu  nature,  or  it  may 
1m^  due  to  the  pressure  of  tlie  eiilargeil  nodes  on  the  excretory  duct 
(Aoyania). 

The  spleen  is  found  almost  constantly  enlarged  as  early  as  the  setv 
(md  da\ ,  or  [>erhaps  the  third.  (Jne  must  M^i  forget,  however,  that 
inmalariims  districts  the  s]>leen  might  liavelyHen  previously  enlarged. 
Some  comphiin  of  teuderness  (»ver  the  splenic  region. 

The  above  Hynl]^t<Mlls  are  due,  uo  <h)ubt.  to  tlie  disturbance  caused 
by  tiie  multi])li<'afcie)n  (tf  the  bacillus  pestis  iu  the  orgauism,  but  at 
the  same  time  some  of  them  are  diie  to  the  action  of  a  toxic  substjim^e 
produced  during  the  life  process  of  the  microlicH.  In  one  of  the 
reports  of  the  (lerman  comnnssiou  to  Bombay,  we  tind  an  instance 
which  Heems  to  be  quite  conclnsive  on  this  i>oint.  It  was  a  case  of 
an  ab(i?'ted  fo-tus  whose  body  was  f()und  free  from  the  plague  bacillus; 
but  it  hail  nevei-theless  absorbed  from  the  diseased  mother  enough  of 
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tbe  toxic  praduct  to  develop  precisely  the  namo  pathological  changes 
wliich  form  thfi  basifl  of  ninny  of  thi^  HyuiptouiH  dc^acrilwd  aliove.  It 
should  bo  added  that  a  direct  inference  from  the  f(Btal  to  the  tulult 
condition  may  be  unwarranted. 

Convalescence. 

In  very  light  coHea  the  stage  of  convalescence  is  marked  by  crisis. 
As  a  rule,  however,  the  defervescence  in  favorable  cases  tiikes  place 
by  lysis  at  the  end  of  first  or  the  beginning  of  the  second  week, 
Agaiu,  iu  severe  cases,  il  is  only  after  au  anxious  ]»eriod  of  from  three 
to  ^VG  weeks  that  c<-^nvale9cence  may  l»e  consideretl  as  fairly  entnlv- 
lishod.  During  i-nnTalescenco  there  may  still  T>e  a  alight  and  irreg- 
ular febrile  movement.  Eniariatiou  and  loss  of  strength  are  marked, 
and  tlie  cerebral  functions  are  lowered  for  a  long  time.  The  i>eriod 
of  tttiuvaiesfcuco  may  lji.st  from  a  week  to  a  month  or  even  more. 
Cifatriziitiou  of  the  glands  may  take  weeks  or  even  several  months, 
and  there  may  bo  fibroid  indnration  after  incomplete  resolution. 
Cunvalesceiico  may  also  bo  i>rotnietod  hy  various  complications  or 
setjut-'liu. 

Complications  and  Sequelee. 

Nephritic  chauges,  when  they  become  pronounced,  are  troublesome 

coinplicatirniH.  It  is,  howover,  to  be  bnrne  in  mind  that  in  some  cases 
the  socall<?d  urpomic  symiitums  (coma,  vomitiug,  convulsions,  etc.) 
have  l>eei]  ])reHent,  and  y<'t  at  the  autopsy  very  slight  tir  almost  no 
IpHions  of  tlio  kidnf^VK  Aven>  tn  ]>u  diHcovPind  (Aoyama).  Retention  of 
urine  and  the  coiist^cutive  cystitis  make  tbe  cases  troublesome  to  treat. 
Pregnant  women  UHUally  suffer  from  au  aborticm.  Janndice  is  rare; 
and  when  jfrpsr^it  it  may  1>p  catnnJial,  or  may  be  due  to  compression 
of  the  excretrn'y  duct  by  tL<^  enlargod  glands. 

Ulcerative  keratitis,  liy[)opynn,  iridiM-yrlitis,  and  even  panoph- 
thiihiiia  have  boon  observetl.  SlougliiDg  of  the  glands  may  be  so  ex- 
teuHive  that  the  largo  vessels  lie  exposed  at  the  bottom  of  the  ulcer. 
The  walls  of  such  arteries  may  b«vomo  eroded  and  give  rise  to  fatal 
hemorihagH. 

Tho  most  impovtJint  <>f  all  ilie  coniplicutiiuis  is  tbe  septicopynsmia 
due  to  the  couctmiitant  mii^rococcal  infection  (Aoyama). 

Aiinmg  the  more  usual  of  t!ie  se<iuehe  may  bo  mentioned  the  fol- 
lowiug:  paresis  <if  the  vagus  aud  <»f  the  recun-ent  nerves^  aphonia, 
aiihasia,  amaurosis,  d*»afness,  and  even  paraplegia  in  exceptional 
cases.  Tlif*  deafnoss  may  in  some  cases  be  due  to  aural  auppura- 
tiou.     Cases  of  periostitis  have  also  lieeu  reported. 
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Pertib  Sideilyns,  Piaoue  Septic^.mia. 

These  ai-o  tho  poracute  cases,  characterized  by  extreme  general 
disiurbam*es  auil  a  coiupamtive  iuHi^uitic'auce  of  the  local  lesiouH. 
The*  imtient  rajiiJlv  (^comes  wnmitoHe  or  dclirhniH;  unc<>ulrnlliib]e 
vomiting  sets  iu  and  later  LiematpmeHiH,  Lii'maturia,  evacuation  of 
bloody  stools,  ami  convulsioufl  mrirk  the  fatal  tfrmiuation,  which 
may  bikn  ubico  within  *i  fow  Imurs  (ifter  tlio  ntisrt  nr  witliin  ji  day  or 
two  at  the  latent.  In  thefle  foiulrtiyant  caHen  death  Jiiay  ttccur  before 
the  j^laudfl  are  enlarKed  to  any  extent,  but  ofttm  tenderness  ovei-  them 
mny  be  elicited.  At  untoitsv  the  glands  as  well  as  the  iierij^hinduhir 
tissue  may  l)e  found  ajdHnintrius  ami  iiemoirhaf^ic. 

It  is  important  to  l)ear  in  mind  that  iu  tljeso  cases  the  ]^hl^'^e 
bacilli  can  be  readily  discovered  in  the  blond  of  tht^  i»atient. 

Pneumonic  Pl.\gtte. 

The  onset  in  pnenmonic  pla>;ue  is  usually-  4iuite  sudden  and  may 
resemble  that  of  crou]M>us  i^nounionia.  There  arc,  however,  certain 
differences  in  the  oliuica]  picture.  In  plague  pneumonia  the  dysp- 
uft-a  is  not  so  marked  and  tliere  is  no  disturlmucti  of  the  ymlse- 
respiration  ratio,  which  chararterizes  erou]"niH  pneuiiionia.  Moro- 
over»  tho  imhaonary  Jestou  is  notlolmr,  but  is  Inbidar  iu  nature,  with 
corresponding  difference  in  physical  si^ns.  The  sjuitum  may  l>e 
serous,  mnco-purulent,  or  rusty  brown,  as  it  is  in  croupoiiH  pneu- 
monia. Tlio  lympiiatic  ^'an^ba  are  not  nivtably  euhirj^ed,  luit  tender- 
ne88  may  Im  elicited  by  pressure.  The  spieen  is  enlarged.  Weak- 
ness and  jirostration  are  extremely  inarkeil,  and  out  of  ])ro]iortii>n  to 
the  lesif'Us  discoverable.  This  form  of  tho  liisease  is  usually  fatjil, 
and  is  said  to  be  extremely  eouta^ioufi.  Thiw  is  perhaps  due  to  the 
eliniination  of  nn  enonnoUM  number  of  the  wpecific  microlH^s  in  the 
sputum.  It  may  be  ad>ied  that  th<' pl-»^»i''  bacilli  may  Vie  found  iu 
the  sputum  iu  these  cftses  in  pure  culture,  while  iu  other  eases  they 
are  aKHO(.Mated  witli  dijdococci  and  Htn^ptococei. 

Tho  insi^uiiicanco  *ti  tlio  j^landular  chan^'es  in  this^  as  well  as  iu 
the  foudn»yant  tyjies  of  the  disease  has  Uh\  some  to  ([uestion  the 
path<>(^omonic  iniportance  of  buboes  in  phtgue. 

Course. 

The  foudroyant  cases  ko  «^n  to  a  fatal  termination  within  a  day 
or  two.  Til  the  majority  (tf  cases  death  takrs  p!aee  from  the  third  to 
the  eighth  day  (average  the  fourth  dayj,  but  there  are  cases  iu  which 
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it  is  delayed  for  a  much  louger  j)erio<l.  Iq  uome  of  these  cases  the  pa- 
tieut  might  be  Haid  to  have  ilieil  ^^l  marasmus  or  of  some  complicatiou 
rather  tlmu  from  the  attack  of  plague  itself,  as,  for  instance,  when 
after  a  protracted  course  there  is  a  gradual  change  intlicating  the 
sui>erveution  of  pyrcmic  or  septic  infection,  uuder  which  symptoms 
the  patients  eventually  succumb.  Deatli  may  also  fcike  place  sud- 
ilenly  and  unexpecteilly.  In  such  cases  cardiac  insufficiency  may  be 
assumed  to  lje  the  cause,  as  for  instance  in  eases  in  whicli  a  slight 
exei-tiou  has  been  foUnwed  by  syucui»e  and  death. 

Cases  are  reported  in  which  death  took  place  in  conse([uencp  of 
hemorrhage  from  the  eroded  femoral  artery  consecutive  t4)  the  slough- 
ing of  thp  glandular  tumor.  Severe  hjenioptysis  as  an  immediate 
cause  of  death  has  been  recorded. 

Pe&tis  Minor. 

Under  the  designation  "  pestia  minor"  are  included  various  patho- 
lugica!  couditions  (ail  of  favorable  prognosis)  presuuied  to  Iw  etiolog- 
ically  identical  with  the  plague.  In  imiHt  of  these  cases,  swelling  of 
the  glauils  is  noteil,  or  at  lir^ast  local  tenderness,  but  with  very  slight 
general  sympt^ims.  There  may  bo  slight  fever  lasting  for  a  day  or 
two.  Again,  thi^re  are  ruses  in  whicli  the  glaudM  are  mtt  affected  in 
any  way,  and  wt^  note  merely  prostration,  headaclie,  vertign,  and 
gastrointestinal  diNhuhanceH,  hut  nothing  tti  point  to  the  ndatiou  of 
tlifwe  .symptniiis  U>  tlie  plagun.  These  cases  are  (ibsened,  however, 
during  plague  epiilcniics,  especially  in  houses  where  there  have  been 
eases  of  |>lague,  and  the  etiolugical  identity  is  miule  probable  by  pro- 
nnutu^eil  and  disitro]M»rti()iial  prostration,  aiul  above  all  by  the  appear- 
ance (if  tiie  setpielic  of  the  jilagiie  proper  (German  commission).  So 
far  as  we  kimw,  n  tliorough  bacterioh>gical  examination  of  these  cases 
of  so-called  pestia  minor  has  not  Iteen  made.  Tf  these  are  really 
ligiit  <'ases  ttl  [plague,  they  miglit  be  very  iiisti'umentjd  in  the  propa- 
gation of  the  disease,  a  fact  of  great  i  in  ]>ortance  in  considering  pro- 
phylactic nieiiMurcH. 

iDiagnosis. 

The  clinical  diagnosis  of  plague  presents  little  difficulty,  B8i)e- 
ciall\  if  theglaudiilar  swellings  are  marked  from  the  outset.  "Wlieu 
the  .sepitciefuic  fnrni  nf  tlie  disease  is  snspei-ted,  a  bacteriological  ex.- 
aiiiiirttinii  of  Moiid.  or  uf  the*  MH[)irated  tluid  from  the  glamhi,  should 
be  made.  Sn  uIho  in  pneuriinnic  jilague  the  liaeilli  sluiuld  besought 
for  in  tin*  K^intum.     The  initial  vesich-s  or  pustules,  when  thoy  exist, 
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onght  always  to  be  subjected  U^  careful  biu-teriolo^jcal  examiuatiou. 
Wg  Lav«  jilreativ  poiuteil  out  the  uet-esaity  of  a  moro  dpfinito  diag- 
noftis  of  the  Bo-oalled  "^iiPHtin  minor." 

The  diseases  whk-L  luight  come  u]»  for  difrereiitiniiou  are  typhoid 
fever,  malarial  feverH,  glandular  ^welliugH  of  every  df»Hcriptinn,  den- 
gue, aud  cronpfniH  pueumouia.  The  hust  has  refereuco  luoro  espo- 
L-iidly  to  the  pueuuifjuicpla^iie.  With  tlio  exception  of  tyidioid  fever 
aud  pneuiiioiiia,  the  differeutial  diagnosis  should  present  rt^ry  little 
difticnlty  ;  nevertheless  t-ases  are  on  re<Mird  in  whieh  pliiKin^  was  diaj^'- 
nu.sed,  and  yet  the  auto]»sy  showed  widfly  dill'erent  fomlitiouri — for 
example,  iuflneuza,  as  nested  in  the  report  tif  the  German  coinniission. 
Hysterical  siiuuhitidn  lias  been  anthfmtieated  iu  few  cfuses.  The  jiii- 
]>ortam'o  of  a  baeteriolo^ieal  exaiuinatiuu  of  blood  di"awn  from  the 
finger  tip  liaH  been  noted  aliove  in  the  section  on  bacterittlogy. 

Prognosis. 

TIjg  i>roKii'tsis  of  pla^^ue  is  extremely  unfavnridOe  in  tlie  ^'reat 
majority  of  cases.  Much  depends  naturally  on  the  charm-ter  of  dif- 
ferent epidemics  aud  also  on  that  of  tlie  disejwe  at  different  periods 
of  the  same  epidemic.  Tiidindnally  the  iiitensity  of  the  syniptonm 
and  presence  nr  altsem-e  of  the  various  cmujilieatious  njiist  of  course 
be  taken  into  account.  Ht'iiticaunic  aud  pneumonic  cases  are  idmost 
invariaVilv  fatal.  Favu  in  li^;lit  casps  tin*  immitieni'o  ttt  licart  failure 
must  always  he  kept  in  mind.  On  the  other  hand,  ap]>arently  des- 
l>erate  cjwes  luive,  in  exceptional  iustancej*,  ended  iu  recovery. 

After  roll valescence  the  debility  and  neurafithenic  conditio?)  may 
persist  for  a  lony  time. 

Monnromr  and  Mohtality. 

In  no  otlier  ilisfuse  is  the  figure  of  morbidity  so  largo  at  the  time 
of  itn  prevjileiice  as  iu  this  malady,  :is  the  liistorieH  i(f  its  ]»andeniic*s 
show.  In  a  given  hicality,  too,  tiie  morbidity  is  e\trHijiely  great; 
fnun  one-half  to  three-t|uarters  of  tho  }>opuhitiou  has  often  fallru  a 
jirey  in  this  pestilmce. 

The  rate  of  mortality  is  also  high— eighty  to  ninety  per  cent, 
may  l>e  given  as  thn  usual  rate;  in  the  Hong-Kong  epidemic  (1H04), 
it  waH  niuety-tivr  per  cent.  The  Gertnan  ConimiHsion  gives  the  plague 
mortality  in  IJtmjbav  (IS'.MJ-OT)  as  having  Ijceu  i\ii\  in  sixty  i«u'  cent. 
It  is  to  be  understood,  however,  iu  loe)king  for  an  explanation  of  this 
low  tiuuri',  that  the  iuchisinu  of  tln^  ciises  of  fn'stis  nduor  would  nmke 
consideralih'  ili(Vt*ren<*e  iu  the  niorbditv  sUitistics. 
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Treatment. 


The  treatment  of  this  maliuly  Lhh  beeu  mainly  Bym])ion]atic  and 
expectant.  An  initial  admiuiHtriitioii  of  calomel  has  beeu  found 
beneficial  by  fonie.  Aiitipyroties  have  been  adiiniiiHtercM.1,  but  with 
ilduUtful  rt'HuilH,  !iud  of  tHiimlly  doubtful  value  in  tho  iujw-tiou  of 
er^otin  to  control  hemorrhage.  Tepid  sponging,  often  repeated,  is 
viTv  >;ratoful  to  t]io  patient  ami  iuvigornting  in  efl'eet.  The  strength 
of  the  piiti«'iit  unirtt  Iw  kept  up  Ity  nouri-sliing  diet,  and  extreme  vigil- 
ance ift  necessary  to  guard  against  cardia-c  iuKufliciency.  Alcoholic 
stimulants,  ether,  camphor,  aiuinonia,  and  digitalis  should  l)e  freely 
a4lnauirttored.  Local  trfjitinnut,  hucL  jus  the  iujw:titm  of  a  gwmicidal 
solution  into  the  substance  of  the  glands,  has  been  tried,  but  with 
(juestiouHble  beuotit.  Early  incisiou  and  tlio  ap[)lication  of  unguou- 
tiiui  ciuereum  hnv*^  beeu  rocoiuniPudtHl  by  many.  Sloughing  glaudH, 
espt^cially  if  the  large  vessels  he  exposed,  call  for  approjiriate  .sur- 
gical interference. 

Specific  Treatment, 

Since  ilie  discovery  of  the  ptiologit-al  TTiicrnW,  attention  bus  lieen 
direct(;d  ti  >  the  possiliility  of  orrhntbei  apy  in  thiw  iHsea.se.  Kitasato*8 
Liborat(»ry  experimenta  have  Iw^en  mentioned  above,  but  his  serum 
lias  not  as  ypt  beeu  used  in  the  treatment  of  plagtu*.  Yersiu  Iirh  also 
I)rei»ared  a  curative  >^enun  from  his  plague  Itat-illi,  and  thin  serum  has 
enjoyed  extensive  trial,  partieularly  in  Bombay.  It  ai)ijears  that  in 
some  ciwes  the  roHults  have  lieeii  very  ein'ouragtng,  while  other  statis- 
tics again  <lo  not  give  so  favorable  a  slimviug.  The  iiuestion  of  the 
efficacy  of  this  serum  therefore  awaitn  further  i-esearehes.  It  is  olv 
viously  f>f  primary  impoi-tauce  to  decide  which  one  of  the  two  distinct 
spi'iL'ies  <jf  li.ifilli,  Kibisahis  or  ^iTsin's,  is  to  bp  regarded  as  the 
sjjpcific  pliigue  micn)lhe,  in  order  that  we  may  establish  the  serum 
trputmeut  on  a  scientific  himi^. 

Prophylaxis. 

lu  this  section  we  prox>09e  to  discuss  briefly  tlie  mode  of  traas- 
missifin  of  the  plagne  virus  in  order  to  be  in  [Mtsitiou  t**  promulgate 
the  requisite  measures  to  prevent  aTi  outbreak,  as  well  as  tJiose  to  be 
adopted  iu  cas<*  of  such  outbreak,  in  order  to  extinguish  the  epidemic 
or  at  least  to  confine  its  ravages  to  the  smallest  limits. 

We  iielieve  there  can  be  !io  (juestiou  concerning  the  dii'ect  conta- 
giousness of  this  disease.    Iu  other  words,  we  U^lieve  that  the  virus  ia 
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eliminated  from  the  IxKly  of  the  patient,  or  found  iu  the  cadaver,  iu 
»  btate  of  vinileuL'ti.  TLe  elimiuatiou  takea  place  iu  the  Hjjutum  (iu 
the  pueuuifiuii;  form),  iu  the  iiriue,  or  iu  the  dejertiouB;  aud  as  the 
bacilli  oxint  iu  the  blorid  tlioy  luay  l)o  found  iu  the  extnivasated  fluids 
or  iu  auv  oxudaticm  wljatsucvf r.  After  nijiture  or  iui^ihiou  the  exu- 
dation froui  tliP  glauda  niUHt  coustitute  an  exceediugly  rich  source  of 
bacillary  ilisoLarKe. 

The  eliuiinated  bacilli  may  find  entrance  directly  or  mediately  in* 
to  the  Lealthy  individual  by  way  of  iuouulatiuu  (cutaneous  iufecticm), 
by  inhalation,  or  by  iu^eation,  a«  has  Imjou  mentioned  before,  Tlie 
IKjrt  of  entr\'  iu  ca,sos  of  cutaueoun  jufectiou  may  Iw  marked  by  locid 
initial  lesiouH,  mich  an  \THicleri  or  puntulen  witli  lymphan^^itiH.  The 
case  of  Sticker  is  particularly  int^-restiiig  from  the  fact  that  iLe  plax"© 
Viacilli  werw  found  iu  the  puntule  ou  his  tinker.  Usually  the  site  of 
infuctirm  ifi  not  marked.  It  is  prenumed  that  a  Blight  wound,  a 
lact^ratiou4)r  an  excoriation,  which  has  fui'uishod  the  way  foriufectinu, 
may  have  lii^ded  over  during  the  incubation  jterind.  That  hucIi  is 
possible  has  boon  diMiionstratcd  by  exjterimental  iufectiou  of  apes. 
They  were  iuocuhitcd  by  the  puncture  of  a  ueetUe  charg*'d  with  the 
virtLi.  The  local  lesious  tlid  not  develop,  but  the  infection  waH  cer- 
tain. 

The  record  of  intentional  iuocuhLtion-exiterimeuts  ou  hunjan 
HubjectH  ia  quite  exteusivo.  Wo  will  mention  in  this  connection 
only  a  single  iiistanct'  of  tlnr  kind,  which  is  also  oui*  of  tlio  earlii^st, 
and  Bccms  authentic  enough.  It  is  the  case  of  Dr.  White  (English 
army  iu  Egyjtt,  1802),  who  inoculated  liimself  Ijy  rubbing  the  con- 
tonts  f)f  a  IuiIm)  over  tln^  inguinal  region,  and  ou  the  next  day  again 
iuocuhitcd  himsolf  iu  the  arm  by  iutroduciug  the  virus  undor  the  skin. 
He  died  of  phigue,  presumably  iu  ctmsequeuce  of  these  inocuhitions. 

The  oC'currcnc*^.  of  imeunmnic  ]ilague  may  point  to  infection  liy  hi- 
halatiou.  Altlitmgh  the  vitality  of  the  microbe  when  desiccut^'d  is  not 
preserved  for  any  length  of  time — not  to  exceed  seven  days — still  the 
Oernn»Ti  i-rnmnissinn  (working  jirobably  with  Yprsin's  bficilluH)  \nm 
Hh(jwn  that  the  bacilli  can  live  for  a  time  in  dirt  and  dust  dry  enough  to 
be  easily  wafted  intfj  the  atmos]>here  by  slight  currents  of  air.  Then, 
agaiu.  tlir-ri'  may  be  transportation  of  tlie  \inis  in  inoiHt  partich-s  as 
h;Ls  bet'u  shown  to  be  possible  \>\  Fliigge.  The  i>rimary  loca]i/;iti(»n  iu 
theBubiuaxillary  lynqdiatie  nodes,  as  well  as  the  iuitial  (?)  ulceration 
ou  the  tfjusils,  leads  oiie  to  admit  the  possilulity  of  buccal  infection, 
but  not  ueccrtsarily  infci-tinn  by  iulialatiou.  Atkinwou  ju^serts  the 
frequency  of  infection  through  ingestion.  His  argument  ifi  based 
ou  the  f;ict  that  the  characteristic  ehauges  are  constantly  found  in  the 
mesenteric  and  retro^ieritoneal  glands,  aud  ut  times,  iu  these  glandn 
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exclusively";  ou  the  presence  of  the  baciUas  iu  thefjeces;  aud  lastly 
oil  tlie  absence  of  the  local  lesions,  which  ou^'ht  to  lie  more  common 
if  the  cutftueoiis  infection  was  the  princi|)al  m<itle  of  iufectii.iu.  We 
believe  most  i»f  the  repoiin  hitherttJ  i>ublisheii  are  not  in  accord  with 
the  above  view. 

As  to  the  intermediary  agents  iu  the  transmission  of  ]daguo,  we 
have  very  little  cijncise  knowledge.  Personal  effects  ami  the  various 
articles  tliat  have  cf»me  into  contact  directly  or  indirectly  with  one 
surtV'riiij^  frnrn  the  rlisetiKe  nnist  be  looked  ujjou  as  coutamiutit-ed. 
Flies  aud  otiier  insects  may  lie  the  means  of  propapitiii^  the  virus, 
and  so  also  may  l>e  diseased  rjits  and  mice.  PrdjiagHtinTi  of  the 
pla^^'ur  by  means  of  drinkinj^'-wuU-r  has  never  U'cu  asserted  as  proba- 
hle,  and  indeed  llii'  vitidity  of  the  plague  bacilli  in  water  seems  1-tj  In* 
of  very  short  dnratiou,  not  exceeding  a  day  in  ordinary  drinking- 
water,  and  thrt*e  iluys  in  the  s;iTne  water  when  it  has  \toru  storili//'d. 

The  relation  of  soil  to  this  disease  is  very  ditllcult  to  dett^rniine. 
It  is  possible  that  the  bacilli  may  preserve  their  vitality  in  the  ground 
for  a  certain  length  f>f  time,  and  during  such  j^erind  they  might  gain 
entrance  into  the  huniiui  .m  stem.  As  yet,  however,  nobody  has  l)eea 
able  to  demonstrate  the  i)re.sence  of  vindent  plague  bacilli  in  the  soil 
of  infected  luralities,  and  it  is  certainly  vi^ry  hiinl  to  believe  that  tlie 
bauiili  would  be  able  to  grow  aud  multiply  in  the  tjoil.  It  is  conceiv- 
able that  the  microbes  might  exist  in  the  soil  as  saiiropliytic  micro- 
orgariisniH  to  aojuire  virulent'e  iit  certain  times,  on  the  concnrrenoe 
of  necessary  nu'teorologico-telluric  iuHuences.  Hut  it  must  l>e  re- 
membered that  such  a  concex»tion  can  Ite  considered  at  jirenent  merely 
JiR  an  hypotlipsis  entinOy  without  .seipfititir  iHisis. 

It  does  not  lie  iu  thedonutin  of  this  monograph  to  enter  into  a 
discussion  ctmceruiug  the  miasmatic  theory  of  the  infectious  diseaneH. 
"We  migld  add,  however,  tliat  all  tlie  so-called  sanitary  imjirovemeuts 
of  a  loi-ality,  and  ospeL-iully  of  cities,  arc  essential  to  maintain  the 
healtli  of  a  community,  to  prevent  outbreaks  of  plague  as  well  as  of 
other  epidemic  diseases,  aud  i]i  a  case  of  such  ontlu'enk  to  limit  its 
pn^gress,  ami  niake  tlie  prophylactic  measiu'es  easier  aud  more  efficar 
ci(tus  iu  their  ai>plication. 

iNurEcnoN.  Isolation,  Disinfeoton,  etc. 

In  his  iireliuMnary  re]>ort  one  of  the  present  writers  (Kitasato) 
expressed  hiijiself  as  follows: 

"  What  meaus  are  to  \m  employed  against  the  plague?  Preventive 
measures,  general  hygiene,  gfMul  drainage,  perfect  water-supplj', 
cleanliness  in  dwelling-houses  aud  cleanliness  iu  the  utreeta.     As 
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fciUijpicioiis  cases  is  certainly  practicable  in  most  eases.  Quarantine 
may  be  euforeed  at  the  frontier;  but  it  is  duubtful  if  the  requisite 
tle^^ree  of  thorou^huess  cnu  bo  realized,  if  we  hike  into  eousiilenition 
the  immeuso  obhtarle  it  furnishes  tti  iut^nuitii*ual  traffic  and  inter- 
course. The  same  hokhs  true  of  maritime  (luarantiue.  Henoch  mari- 
time powers  like  Groat  Hritaiu  liave  always  ]>rote8teil  aj^ainst  itrt  strict 
eufoR'omciit.  But  on  tiiis  point  it  is  obvious  thai  an  iuteruatioual 
af^'reeniHut  should  l>e  arrived  at  iu  order  to  insure  a  successful  and  at 
the  same  time  Pipiitablo  system  of  (piarautine.  Thus  by  the  initia- 
tivu  of  tiiG  French  >;overument  tlio  first  of  the  iuteruatioual  coufer- 
euces  was  lietd  iu  Paris  iu  1851.  The  hist  of  tlie  series  was  held  at 
Veuioe  iu  IH^T,  an<l  luis  special  reference  to  the  defence  of  Europe 
against  the  invtision  of  plague. 

SPECITTG  PBOPHYTAXia, 

In  order  to  leuseu  the  morbidity  as  well  as  themortidity  of  }>laKue, 
HaffkiiiH  liHM  t'hiliorjLt^^d  a  Hppi-ilif  method  nf  prevputive  inoculatitiu, 
quite  simihii'  to  the  Feriuii-Haffkiiio  auti-oholera  iuoculatiou.  The 
"  vacciue,"  or  the  material  injecteil,  is  a  viruleut  culture  of  the  njicrobes, 
whoHP  vitality,  liowtnor,  has  \u^ou  doHtroyt'd  by  heatiuj;  thf^  culture 
fnr  thirty  iniiuit^'s  at  70'  C.  The  iujoctitum  are  made  Bubcutaue- 
ously.  The  re]HU'ts  show  (|uito  eucouraniuK  icsuHs,  but  further  in- 
VHsti^;!iti<i?iri  )iro  di'sindilo  iu  cirdt'r  to  olitiiiu  ii  (•outirnintiim  of  tliKse 
results.  Thi'  mi'thocl  of  Lasti^  and  (lalootti  i.s  a  lundificutiou  of 
Haffkiue'rt.  Tho  vatvim-  is  obt?dued  by  treatiu^;  the  culture  with 
strnu^^  alkali  and  ]mH-i|iitatini^  it  by  mpaus  ai  dibite  hy(h'ochloric 
acid.  Yorsin's  scrum  is  alsn  said  to  jkihsi'ss  itrnjihyhu'tii-  jtrniierties. 
The  duraticm  i»f  the  iTiiniutiity  pnulut-ed  by  such  iu(K*ulatious  is  an 
ijiiprtrtaut  point  which  has  unt  >  ct  bot^u  Hatisfactorily  dptiU'mineil, 
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GLANDERS. 


Sijuonyms. — Malleus  humidus;  Morve  (Frencli),  Roiz  (German). 

Thjiiiituiii. — GlamlerH  Ih  an  endogenous,  obLigatnry-parasitic,  in- 
vuHifwiiifoftions  disnaso,  duo  tr>  tho  pjitho^ouif  at'tion  of  a  siiecitic 
hucilluH  within  tlit!  body  of  a  suitable  liust,  wbit-li  tiuds  its  hiHtrtrif.o- 
jirimary  origin,  and  its  present  Kenesis  invariably  anmn^  the  solijieds, 
principally  tlio  horso,  from  wJiit-li  it  in  extvmled  to  otlier  animals  and 
to  man,  directly  or  indirectly,  but  not  to  cattle  and  swine. 

Etiology. 

The  scientific  interest  in  a  disease  focuses  on  two  series  of  con- 
ditions or  factors:  its  i-tinld^icul  factors  ami  tlieir  effects.  It  is  ^;en- 
erally  the  custimi  to  write  a  s[HH'ial  section  on  the  history  (jf  a  diswise 
in  an  article  like  this,  but  as  that  history  can  only  have  to  do  with 
the  ideas  that  have  prevaileil  ns  to  its  ransation,  and  the  effects  pro- 
duced in  t]i(^  infested  organism,  it  can  be  tH^ually  well  considere*!  in 
relation  to  etiology  and  pntholotjical  auatoni}',  and  often  with  much 
Ijetter  [iraetical  effect.  The  history  of  man  is  simply  Ids  endeavor  to 
accimut  for  tlve  existetico  and  relations  of  eonditi^ms,  himself  iuchidt'd. 
The  liistory  of  glaudfrs  is  nothing  in<"u*e.  While  therapeutics  should 
be  based  on  an  iu'curatt^  luiowh'dKe  of  the  twn  fiictnrs  nieutioned,  it 
largely  is  not,  l>ut  eventually  it  niay  become  of  more  historical  impor- 
tance than  at  present.  Pro]>hylaxi8  is  entirely  based  on  such  knowl- 
edge. As  fo  ^ilatidcrs,  wldl»'tlirre  is  no  llierapeutics  thn  prophylaxis 
is  direct  and  siniplr.      Dnith  to  tln^  diseased  covers  the  wholt^  st^jry. 

As  in  all  tlio  ondogenetic  and  probably  in  all  tlio  exogenetic  dis- 
eases, wo  kncnv  nothing  of  the  conditions  whit-li  led  to  the  primary 
origin  of  their  respcetivt*  parasites,  nothing  iff  the  eliangns  in  environ- 
ment which  caused  facultative  parasites  to  become  obligatory,  and  dis- 
eases tmce  eutirely  exogenetic  to  become  partially  and  then  entirely 
©ndogeuetic  in  cliaracter.  We  know  ncithing  of  tlie  locabty  or  time 
of  primary  origin.  AMiat  we  do  know  is  thesjiecies  in  which  endoge- 
nous disejksi'H  historically  tirigiiud^  'lud  to  wliich  their  pnnusitic  canses 
have  l>erome  obligat()ry,  nnich  of  their  manner  of  exteiihioii,  atid  much 
of  the  effects  of  parasitic  invasion  and  infection  within  the  infetjted 
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organiflro.  No  disease  offers  better  opi)OTtanitT  to  study  these  qnes- 
tioriH  than  K^^nders.  Tho  history  of  glanders  is  lost  in  the  iioick* 
sands  of  traditi<in,  or  buried  in  the  dungeons  of  ignorance.  To  Ap- 
syrtns,  a  veterinarian  in  the  army  of  the  great  Constantine,  in  the 
fourth  century,  is  generally  attributed  tlie  first  literary  mentiou  of 
glanders,  which  he  grf»uj)ed  Mnth  a  nunil>er  of  diseases  of  like  aljirm- 
ing  chariwter  under  the  name  of  /"'/t» ;  but  as  Aristotle  uAee  practi- 
rally  th(4  same  word  for  a  group  of  similar  diseases  in  the  ass,  though 
he  distinctly  says,  "not  of  the  horne,"  it  is  e<iually  reasonable  that 
glaiidfrs  was  included  among  them. 

Tliore  can  Iki  littlo  or  no  doubt  that,  as  glaudei*s  is  recognized 
t^>  havci  oxist^^'d  ill  itn  present  form  four  centuries  after  Clirist,  it 
(wpinlly  wnll  ]frovaili*d  many  centuries  liefore.  Proof  of  this  can  b© 
drawn  frum  tho  litiTature  of  the  fourth  and  immediately  suceeediuK 
rcntnrif'rt  A.i>.  As  to  Uit'  idftas  of  tlieso  early  wrihtrs  in  relation  to 
tlm  origin  of  glundurs  we  are  apparently  in  the  dark,  and  find  no 
fixnd  light  until  tbn  fti>|)caranoo  of  a  ni*idiciJ  star  of  the  iirst  magni- 
tude, fijr  that  tim^^  Jonlaiins  Kufus  in  tlio  thirteenth  century.  In 
ItiifuH  wo  meet  with  tho  first  distinct  mention  of  coiitjvgion  as  a 
pi>sitlve  f»wtor  in  the  causation  of  glamlors,  thougli  lie  admits  many 
(tther  cau.seH.  Tlie  iiifbience  of  liufiiH  was  paramount  all  over  en- 
light^'ia'tl  Europi-^  ami  remained  si>  for  a  hmg  periml.  so  that  we 
need  not  Im>  surprised  in  see  the  still  more  funKmn  -as  the  author  of 
tilt'  tirHi  e»niiiie  anatoiity  and  a  treatise  im  Hut  {lineaseH  of  th4>  horse 
('arlo  Uiiiiii  (liftei'iitli  reiitury),  nplioMing  the  views  of  Rufusasto 
till'  contagious  origin  of  glanders,  though  he  also  admitted  the  disease 
conhl  arise  out  of  many  i>(hnr  conditions.  But  the  most  interesting 
and  valuaMe  work  tif  tins  period  is  an  eiicycKfjietlic  compilation  of 
Oeorg  Siitmn  Winter,  or  as  he  styled  liimself  and  is  known  in  his* 
K>ry,  Winter  \<>u  Aillers  Flii^i'l.  nntith-d  "Hii>piater  Experhis"  (six- 
teniithceutury)^  inwhicli  issiHunu-d  upall  then  known  of  the  diseases 
of  the  hoj*se  and  some  other  domestic  nuiuuds;  iu  fact  so  satisfied  is 
theanilior  with  his  work  that  in  c(>mpletin^,'  it  he  says;  "This  is  all 
I  know;  if  another  knows  niorej  K't  liim  write  it." 

W'i  lit' M-'s  description  of  glanders  is  far  more  exat^t  than  anything  his 
predi H'eHHoi*H  have  given  iis,  and  sh*»ws  |ira4*tical  obsenation.  He  is  a 
di'vont  followrr  of  lfippocrat<'s  and  lo*^ks  mi  the  nasal  discharge  in 
glandiMNasa  cerebral  d.vscrasia  which  cannot  hr  iliecked  or  interfered 
willi  e\ci»pt  with  ilnngiT  tothejtatient.  HeaIsoe^p]il■itly  tells  us  that 
••oni^  hni"sei>ah  infect  ittlicrs."  thuss|>eaking  for  contagion  as  an  active 
factor,  though  ho  permit^  many  others  to  have  etpnd  force,  some  of 
which  an'  most  decidi'dly  fancifid  ami  amusing.  Some  time  in  the 
fifteenth  cenlnrx  an  idea  airose  cttmmon  to  the  times,  and  still  fiudiug 
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believers  among;  tlie  laitv,  that  glanders  fonnd  its  ori^n  in  tlie 
connection  of  syphilitic  men  ^snth  luares.  The  ori^^in  of  this  mia- 
conception  has  Vieen  traceii  to  the  ontbppak  of  syx>hiliM  among  the 
soldiers  ami  glanders  in  the  horses  at  the  siege  of  Naples  at  that 
time.  The  Hain(3  urigin,  with  the  change  from  maws  t<>  cv>wKj  has 
been  given  to  bovine  tnberculimis,  and  the  habit  of  attribntiug  every- 
thing evil  to  the  Fretw^ii  led  the  GermAns  to  call  this  1x-)>-ine  malady 
the  "Franzosenkrfinkheit,"  or  French  dinease.  This  idea  ha  to  the 
connection  l>etween  syphilid  and  glanders  was  taken  np  and  spread 
abroad  by  the  nietlical  profes.si<in— Van  HolTuoct  (lf>S2),  and  later  by 
Ilicord,  the  great  syphilographer.  Its  a]»s\u\lit_\  iatt>o  great  to  merit 
furthei'  attention. 

These  historical  iwtices  have  been  given  in  oi'der  to  show  that 
from  quite  an  ciiil^  date  cootAgion  was  considered  to  ha  an  iniin>rtiiut 
factor  in  th<^  etiology  of  glanders,  though  otlier  fjwt-ors  were  deemed 
of  e<^iual  importance.  Towards  the  end  nf  the  eighteenth  oentnry 
tliese  ideas  Ijegan  to  assume  antagonistic?  i>i3sitions  in  naen*s  miuilH, 
with  regard  not  only  to  ghmderM,  but  also  to  other  infecti4)iiK^  and  we 
find  a  ditferentiation  into  two  scliools  of  thought  Ix^comiug  Hharply 
though  slowly  demarc;ite<i ;  the  one  wchool  bt^ing  known  as  the  Oon- 
tagioniHt.s,  with  its  nj'»tt<»,  **  No  di>+oa.sHd  horse  u<t  glanders";  tlie  other, 
the  De  Novoists,  or  Nihilists,  with  tl>eir  ])Tinciple  :  t  Jhmders  can  aris© 
out  of  existing,  without  regard  in  any  ]>re\-ioTifl  coiiditions— that  -is, 
something  can  come  from  uothiug.  Tlie  da\s  of  the  lierce  battlcH  of 
the  schools  are  uver.  The  bitter  hatreds  engendered  thereby  are 
buried  vnth  the  ctmibatants,  but  tlie  ([Uestitms  over  which  they  fought, 
while  in  one  nieasnr*»  settlcil,  still  face  us,  and  M'ill  until  the  word 
contagiousness  is  not  used  for  trausndssibility,  or  else  is  used  alone 
for  that,  which  last  is  an  impossibility*  on  account  of  ihe^  classical  use 
of  the  word  in  a  innmary  genetic  sense  by  the  majority  of  medirjd 
■writers  ami  thinkei's.  Similar  idejts  to  those  jirevailing  on  the  Con- 
tinent existeil  in  England,  but  the  contagionistic  idea  had  still  fewer 
and  less  positive  advt>cnt4's.  In  18HS  the  Tnont  eminent  nuthcirity  on 
infectious  animnl  diseases  in  England  wrote  that  "the  higliest  con- 
tinexrtAl  antliorities,  and  those  wlirt  have  most  attentively  studied  the 
etiology  of  ghmders,  are  aI»solutcly  unanimous  in  <he  ojiinion  of  glan- 
dei's  being  occasionjilly  devehiped  without  cimtagion  having  jinythiug 
to  do  with  it ;"  and  that  *'  glandei-s  Hn>ears  among  horses  when  unduly 
exposed^  poorlv  fed,  watered,  etc.,  as  in  the  army  at  times,  or  where 
hygienic  measures  are  neglected  and  the  laws  ai  health  ignored,  or 
"in  large  towns  or  establishments,  if  the  horses  are  suddenly  called 
n])on  to  undergo  severe  exertion  dming  bad  weather  and  on  an  in- 
suflieieut  supply  of  food  or  forage  of  unsuitable  character," 
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Wbile  these  (inotatioiiH  fairly  repreaeut  the  feeling  iu  Eugloud  in 
1868,  and  much  later,  still  they  are  false  and  tinfouudetl  regiirdiiig 
the  highest  coutiueutiil  Huthorities.  Gerlach,  the  highest  of  them  oU^ 
had  long  Bince  ooine  out  jw  a  contagionist  of  the  in*»st  pn>uounce<i 
fcj'pe  and  bitterly  opposed  abiogenesis  iu  auy  form,  as  did  also  tlie 
majority  of  the  youuger  aud  leading  meu  iu  Germauy  aud  Northern 
Europe.  That  glanders  could  l>e  said  to  originjite  an  desmbed 
shows  the  utter  inability  of  the  majority  of  men.  oven  ])rofesRionida, 
to  observe  correctly  and  think  for  themselves.  They  could  not  differ- 
entiate between  originating  aud  extending  conditions.  The  race  has 
not  advanced  much  in  that  directitni.  Englishmen  had  followed 
blindly  in  the  wake  of  the  abiogenetic  nihilists  of  the  Alfort  school 
in  France,  whose  influence  cost  that  country  an  immense  sum,  and 
almost  nuUifieil  the  more  correct  teachings  of  the  Lyons  school, 
which  finally  prevailed  to  the  benefit  of  all  humanity.  In  spiie  of 
the  fact  that  in  1H08  the  greatest  English  authority  said  that  "the 
highest  continental  autliorities"  were  de  uovoistic  nihilists,  aud  o|>- 
posed  to  contagion  as  a  genetic  factor  in  glanders,  nearly  every 
veterinarian  in  France  who  made  au  histi:>rical  record  hi  that  time 
was  a  pronounced  coutagiimist,  though  he  erred  in  giving  too  mnuh 
genetic  value  to  conditions  which  should  only  Ik*  appr»M?iateti  an  ex- 
tension causes.  In  177'2  the  great  Ljifosse  wroto,  "  the  primary  causes 
of  glanders  are  not  known."  Its  contjigiouHness  was  clearly  proven  by 
Viborg  in  1797.  Thus  we  see  thatfrom  the  thirt^vuth  century  atleAst 
Uie  weiglitof  intelligent  authority  was  onthesideof  c/mtagion,  though 
opposetl  by  the  inertia  of  ponderous  ignorance  in  high  pliu*es.  So 
far  as  theCV>ntinent  isccmcemed,  the  coutjigionists  had  won  the  Itatths 
**  hamls  down"  as  far  liack  fis  1870,  thrmgh  it  remaintnl  for  tlie  dis- 
covery of  the  8i>ecific  Iwicillus  by  t/^ffler-Schiitz,  in  1HS2,  to  oxi>eri- 
meutally  demonstrate  the  correcln»>*H  of  practical  observation.  The 
position  of  the  cfmtagioniHts  over  against  that  of  the  nihilists  or  de 
Dovoists,  must  bo  understood  to  be,  Xtt  diAeawd  aulumf,  no  r/iWviA^, 
so  far  as  contagious  infections  are  concerned,  thus  justifying  the 
|H)sition  here  taken  of  the  claasii^I  historical  use  of  tlie  word  con- 
tagious. Tills  the  contacionistfl  Iield  to  txs  the  primary  and  essential 
cause  of  glanden*,  uttf^rly  regardless  of  all  other  conditions,  n<i  mat- 
ter how  much  apparent  or  claimed  etiological  vnlne  they  may  have 
bad.  The  contagionists  were  abhi  meu  who  could  distinguish  1k»- 
tween  generating  and  extending  conditions.  Tliey  have  not  too  many 
followers  to-day.  A'o  dtftenttvd  animal,  no  dittetinc  is  the  fundamental 
condition  or  law  no  far  as  endtv^netic  or  r>bligatory-imrasitic  dis<^aAea 
go.  It  has  the  same  valne  as  no  hanlhtM,  nn  tUstaMr^  for  lUl  l»ftcillary 
parasitic  diseases  of  both  classes.     It  is  even  wore  fundamental  iu  a 
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pathfi^enetic  sense.    jVo//  me  fatigere.  is  the  prophylactic  law  resulting 
from  it. 

Tlip  t>ti()Iogical  fact<irs  iu  tli.sease  aro  generally  siKikeu  of  as  causa 
interna,  causa  externa,  and  causa  sullicieiis. 

Causa  Intekna. 

The  causa  interna  may  be  termed  tlie  essential  cause  of  coutaKions 
or  oliligatory-paraHitic  diseases.  So  far  as  i>atbngeueHiH  goes,  these 
causes  are  of  equiil  impoi-tauce  iu  esogenetic  or  facultjitive  parasitic 
diseases.  It  is  the  iuterual  causes  which  properly  coustitute  the  con- 
tagiouHuess  of  a  disease,  for  without  tliem  traiismission  nf  tin*  disease 
is  impossiblp,  though  the  parasite  itself  may  bo  easily  transported 
from  a  diseased  to  a  healthy  or  uncontaiainated  organism.  If  it  is  a 
law  of  iufoctifm,  un  j^arasite  no  infection ;  it  is  still  more  fnnda- 
mentiil:  No  disposing  conditions,  do  coustitutioual  causes;  that  is, 
no  suitable  home,  no  proper  food,  no  conformable  temperature,  no 
]>araHitir  iuviwitm,  no  infection.  In  cither  oiscs  the  aiiiiiiid  organism 
may  off(:'r  cimditions  suitable  fnr  the  life  of  the  [laniHitf^  but  totally 
inadetjuate  fur  its  producin^^  any  toxic  pathogenic  material.  Consti- 
tutioiial  disiMJsitiou,  or  conditions  within  the  Hnimal  fav<»rable  to  the 
lit'eor]>atht:igenity  of  the  parasite,  iir(^i\wsiiif'(imf  iKntto  an  invasive  or 
infeotioua  disease,  whether  eudogenons  or  exogenous.  Bacilli  ma3' 
be  in  all  directions,  the  individual  may  be  in  a  ])erfeL't  liotiied  of  din- 
ease;  the  air  may  l>e  full  of  pathogenic  gerniM  and  the  water  may  be 
swarming  with  them,  but  unless  tlio  exposed  animal  offer  jthysiidngi- 
cal  c^niditions  favorable  to  the  life  and  patliogenily  of  the  paj'aHite,  it 
is  mtaffected  and  seems  *'t(t  carry  a  charmed  life  amidst  dejith  and 
devastation."  We  see  this  exemplified  iu  cattle  iu  relation  to  ^(landers, 
iu  thousands  of  [jeoj>le  during  epidemics  tif  Asiatic  r'hoi4^ra,  in  tiorses 
iu  relation  to  bovine  tuberculosis  and  contagious  pleuropneumonia, 
iu  all  animals  in  regard  to  syphilis,  and  in  most  animals  towards  the 
niajority  of  human  parasitic  diseases. 

ArtiHciid  attempts  to  induce  disease  by  iDoculation  of  pure  cul- 
ture«  of  germs  give  ample  proof  of  the  total  alwence  of  the  "con- 
tagious" constilutifju  in  many  species  of  animal  life  iu  regard  to  the 
j>athogenetic  [larasites  of  nther  sjjecies.  The  woil  invmled  is  st<uiy 
ground  to  the  ftaraaites.  They  fail  to  develojt  <  ir  tlaey  become  harmless. 
Expprimpntalists,  especially  those  of  Hie  Pasteur  school,  have  taken 
more  or  less  advauta^^e  of  tiiis  internal  coiubtiori  to  Hugment  or  niiti- 
^^ate  the  virulence  of  i-ultures  taken  originally  from  a  species  in  which 
the  pjjrjisite  is  naturally  pathogenic.  The  fju't  that  certjiiu  species  <jf 
animals  possessed  constitutional  inditfereuce  to  certain  diseases  no- 
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faibly  fatal  iu  others  tlid  imt  rpqiiirethediacovBrv  of  a  luicroorgflniam, 
its  cultivatiou,  uud  iuoculutinu  of  pure  ciilture8  iuto  a  humming  bird, 
to  domonstrate  the  uou-coiitaginuanGss  of  tho  ouo  HpecicH  aud  tho  con- 
tjigiousnerts  of  tho  otlior  under  snitable  conditiouH  t<j  jjaniHitio  in- 
vaaiou.  The  iuterual  causen  then  are  the  verj'  basis  of,  the  absohite 
neoessity  to  parasitit^  iuvasiou  aud  diaease,  aud  the  exteusiou  of  the 
tiiHcase  iu  animal  life  iu  auy  locality. 

The  Law  of  Parasitism  antl  Ltft'ct'iou. — No  constitutional  disposi- 
tiou,  uo  phyfliolo^ifal  chemismiis,  ou  tlu?  part  of  au  auimal  K|)ocie8, 
Hui table  to  thn  lifo  and  pathof^euoHiH  of  a  f^ivpu  parasite,  no  dint^aHe; 
heuoe  the  source  of  pnnuiry  origin,  the  speoies*  iiahindly  the  para- 
sitit:  hunt,  or  the  locality  infested,  is  the  first  point  of  iuvestiK»ition, 
the  fuudamout  of  [lathogeuie  extension.  The  parasite  ihself  is  of  neo- 
ondary  iuiportanco. 

We  hear  aud  rea<l  uiiu-h  of  the  i>art  "  individual  disposition"  playa 
iu  the  etiolftgy  and  pxtension  of  [winusitie  diseases,  espeeially  as  a 
nu^aus  forexplaiuingvariatiohs  in  severity  in  theeourseof  adiseaae,  or 
the  apparent  immunity  of  some  aud  the  varying  .suseeptibility  of  tither 
iutlividuais  of  tlie  same  speciesi.  We  also  hear  luucli  of  '*)»n'dispii«i- 
tion."  These  two  terms  luive  most  distinctly  different  meanings  nud 
shfmld  never  bo  eonfouuded.  liy  disposition  is  meant  tlmt  all  the 
members  of  a  et^rtain  species  of  animal  life  tiifer  a  suitable  field  for 
tho  pathogenetic  life  of  a  given  parasite,  unless  something  haa  oc* 
ennvd  to  disturb  tliis  comHtion  iu  individuals.  By  predisi)ositinn 
is  mi^'uit  that  certain  imlividuals  of  a  species  have  acipiired  certain 
weaknesses  predisposing  them  tt»  attacks  from  a  certaiu  ]>ara8ite,  n 
condition  by  jiu  meaus  comnn^ii  tn  (ho  species  under  natural  con- 
ditions. We  <-au  si)eak  of  predisposition- itj  tulH?rcuIosis,  but  who 
ever  heard  of  one  horse  being  predisposed  to  glnuders  and  another 
not.  Disposition  is  invariably  a  chomiciil  condition  common  tf>  a 
sjjecies,  while  jiredisposition  is  aH  invariably  an  organic  or  constitu- 
tional weakness  existing  iu  individuals,  sometimes  common  to  fami* 
lie;^  but  upver  to  a  sjiecies. 

Wherever  variations  exist  in  the  suHeei>tibility  of  iudividilftls  in  a 
species  in  which  a  giveu  disease  is  historicKlly  universal,  or  vari* 
atious  iu  tlie  intensity  of  the  disease  iu  iitdividunls,  or  at  one  timf* 
over  another,  tht?  cause  nuwt  not  Ik^  sought  ho  nnich  iu  variations  in 
disitositiou  as  iu  inHuonccs  on  tho  parasite  from  many  canses  during 
its  life  in  thn  diseased  animal  nr  in  the  iutr-rval  between  its  lenvin^ 
t)ie  dise.'Lsed  and  the  invasion  of  autitlier  auimab  Take  glanders,  for 
instance.  Is  there  any  doubt  that  if  a  siiflicieut  amount  of  a  virulent 
culture  were  suitalfl,^  intnHhu'cil  in  any  nnmlter  of  hors(*s  that  all 
would  bo  affected?     So  pronounced  is  thin  fact  in  many  cases  of  ex- 
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periment  that  one  of  tlie  most  corupetoutinvefttit'ators  nascrts  llmt  tiie 
iufectioiiHuesH  of  a  iliHcaso  cau  oiily  bo  deternjiued  iu  tlmt  nuiniipr, 
which  is  tnip  im  t^>  rncn  HUHcpittibilitv  luit  pn-nntMnwly  dp<'ei)tivr  um  to 
iMiturid  iuffi'tioL,  to  the  prevcutiou  of  whioli  it  is  csflcutial  '.hat  we 
kuow  all  posBible  of  the  factors  favoriii^  aud  opijoaiug  its  exteiibiou. 

Aciitc  and  Chronw  Glande^'H. 

Among  the  irioHt  Htrikin^  aud  iutHriwtiii^  effoets  of  tho  ^'huulers 

bacilli  iu  tlio  iufostod  orpmisra  is  tJie  idifiMviR-rasv  in  tlio  tvmi-Mo  of 
tht?  disttiine  by  >vhirli  iu  H<.niie  (jasos  it  is  very  acute  and  fatul  iu  a  fow 
weeks,  while  iu  tjthei's  it  may  extend  over  years,  the  animal  being 
able  to  work  all  iho  timo.  thon^h  a  source  of  danger  to  othors.  It  is 
also  worthy  of  ante  that  tljo  chronic  form  tormiuatort  iu  the  lu-ute 
when  it  endrt  fat4Llly.  AYhpther  or  not  cure  by  natural  limitation — 
self -cure — evor  occiirfl  in  gtanders  \^  without  K/itiKfactoi'y  ovidouco. 

The  tiueHtiou  that,  facets  uh  is,  \>'liat  in  tla.i  cause  of  thin  |M>culiar 
etiological  idioHVucrasy  in  the  clinical  couj-ho  of  gliiuilcraV  The  easy 
auswpt  ift,  DifFcrenco  iu  thn  iudividual  suscf-'jitibility  to  infection. 
But  that  is  no  annwcr  at  all.  We  do  n<tt  kuow  that  Huch  a  coudiliou 
exirttft.  We  do  know  that  pathogt^nic  nucroorganiHUiH  do  vary  \\\  vir- 
nleuoe,  do  lowe  tlipir  virulfui-n  ontJivOy,  even  in  a  siipcies  naturally 
infected,  and  cau  (jfteu  1)0  lua^lo  to  hmo  or  gain  virulonco  by  i]:tioduc- 
tiou  into  other  Bi>eciefl  or  by  artilicial  njoaun.  Whnn  natural  HUHCpp- 
tibility  exists  in  a  Bpccies,  wo  have  not  a  ]iarticle  of  evidence  that  it 
leaHcna  in  onn  iuilividnal  and  not  iu  another  under  the  Haino  condi- 
tioufl,  providp<l  they  have  never  had  the  diseaKO  in  ^juewtion.  It  must 
Th?  t)orne  iu  mind  that  tins  racial  or  special  disposition  rosidea  in  the 
chemismuH,  organic  or  general,  cmntnon  to  thn  individual  organism 
of  eai'h  ;ind  every  memlu'r  of  the  specien  and  is  not  a  pei-Honal  or  group 
characteristic.  Variations  of  this  character  are  most  higldy  iinprfib- 
able.  Sojiu! litthwxperiuH'iihil  study  of  this  <|uestion,  wliile  not  posi- 
tive, indicates  tliat  bacilli  derived  from  very  chronic  cases  of  glanders 
aronotso  virulent  when  iutriKluce<l  into  young  healthy  hors(^  as  those 
takeu  fronj  fresh  acute  cases.  Pradicid  observation  go*'s  alstt  tf »  show 
that  the  more  ra[iid  t!ii^  trnnsinissioii  of  the  disease  from  diseaseil  to 
healthy  auinials  iu  a  largo  herd  thn  more  acute  the  disease,  and  r?*ce 
iTrwi.  Is  tit  is  dun  to  variations  in  the  natural  duMuismus  of  certain 
iDdividuals  or  t<>  bacillary  cfvuditious? 

How  shall  wo  exi)laiu  the  trausitiou  of  a  long-time  chronic  case 
into  A  [jeracute  and  fjital  one?  vVJ.aost  invariably  this  transition  is 
connected  witli  thi.'  iuteri)osition  of  acute  constitutional  distm'bauce, 
some  other  disease,  or  a  surgical  iijieration,  whereby  a  general  weak- 
ness of  the  animal  is  induced.     The  ipu'stiou  is,  Is  thia  change  iu  the 
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character  of  glanders  then  tlue  to  fliemical  clianRpa  in  the  equine 

orgiiuisni  by  which  tiio  nutrition  offered  the  bacilii  causes  them  to 
become  more  toxic;  or  are  tissue  weakuewHPH  ahme  produL-etl  which 
favor  the  overwhelming  dispersion  of  the  biwilli  aud  jjcreatly  facilitate 
their  multiitlicatiou?  The  weight  of  ovidenco  is  Keeniingly  in  favor 
of  thn  liittiT  hy]M>theHis.  One  thhig  is  Hure.  Under  normal  con- 
ditinijs  there  in  no  auoh  thin^  as  individual  indisposition,  or  non-sns- 
cej^tililHty  to  a  disease  idiopathic  in  a  species  in  the  sense  of  primary 
iuftvtiou.  Ml  olTer  the  Hame  food  aud  orgauismal  conditions  to  the 
parasite. 

Causa  Externa, 

Under  the  term  external  causes  is  embraced  evei;v  factor  external 

to  or  Huri'ouudiiig  au  undiseast^d  individual  lial)!e  to  cause  (liHease 
within  it.  In  regard  to  parasitic  diseases,  this  iuchides  the  host  or 
iudividual  infested  by  the  i)arasites,  tJie  parasite  itself,  everything 
■vvliich  tt'iids  t<i  sni>port  th(»  life  of  the  ]iaraHite  on  its  leaving  a  previ- 
ously infesti^d  host,  aud  evi'ry  factor  that  acts,  or  can  act,  iu  the 
trausnjission  of  the  pathogenic  panwite  from  a  previously  iufesteti 
Lost  or  ail  externa!  Infiaity  of  develo}>nieut,  to  the  body  of  an  unLuf ested 
individual.  Leaving  tin?  inriciens  or  infestaiis,  tlie  )ja?*{usite,  entirely 
(Dut  of  consideration,  aud  treating  it  later  as  caiisa  sufficiens,  from  a 
li\  gipnif  and  [H'opliylartir  point  uf  vit^w,  it  iiiuHt  be  see u  tliat  thone 
physiological  i'i~tnilitioiis  of  auinial  life  whii-li  make  invasion  by  para- 
sites possible,  and  those  estornal  conditions  iu  which  they  may-  live 
(exogenous  parasilt's^  and  tlirivi\  except  wlien  accidentally  infestinf^ 
(facultative)  an  aiiinial  ovgiinisni,  or  tliose  couditioiis  which  favor  the 
life  of  an  obligatory-i>arasite  and  its  transmittal  to  a  second  host  are 
of  even  nioro  itui")r(aiic(*  t!iaii  tlic  {^arasitn  itsf^lf.  "Withont  the  knowl- 
edge of  a  single  ndcroovgaiiisni,  and  yet  with  tbe  full  conviction  that 
a  living  something  was  the  trausinitted  factor,  living  iu  one  case  ex- 
ternal to  the  animal  mi^auiHiu  and  only  oc<*asionally  infesting  it,  aud 
in  anutlicr  only  in  tl»<^  orgatiism  of  a  given  spet-it-s  and  extending  gen- 
erally in  tliat  species  only,  our  predecessors  enunciated  the  infallible 
law  of  parasitic  [Kdliogcncsis,  Oiat  "while  all  contagious  diseases  are 
intVctinus,  all  infectious  diseas^-s  are  nnt  contagious."  An  indiffer- 
euce  t(t  classical  medicine  -in  part  au  olVslmot  of  the  spirit  of  the 
tiiiH's,  and  in  part  din*  to  a  faddisli  regard  for  bactcrinlog;-  jind  semi- 
deiticatiim  of  its  leaders  has  led  tit  a  neglect  of  the  shulv  of  the  liis- 
tnry  of  disease  which  finds  a  Inise  support  in  the  so-called  "  ]*ractical 
tomlencies"  of  the  day.  much  tn  tln^  injury  of  the  profession  and  of  a 
proxier  appreciation  of  the  eoiubiitable  factors  iu  the  etiology  of  para- 
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sitic  diseases.  In  regard  to  glamlers,  it  will  lie  rememberetl  that  most 
autLoritieH  of  the  past  were  of  the  opinion  that  this  poHt  coiilil  sprinji 
(like  some  pristine  ghost)  at  one  bound  out  of  or  intti  the  eciuine 
or|j;auiHm  umler  most  conditions  of  treatment,  feeding,  and  stJibliiif^. 
Nothing  else  was  necessary.  It  was  uover  thought  that  if  sui-h  were 
the  case  the  same  couditioiis  shouhl  produce  the  same  ellWt  iu  t)ther 
animals  exposed  t(»  them — cattle,  dogs,  or  bogs,  even  men.  Erro- 
neous as  this  conclusifin  was,  the  liygieuic  results  growing  out  of  the 
consideration  and  reuioval  of  theae  siisi)eftpd  fat*toi*H  were  not  only 
of  vast  practie^xl  importance,  but  t>f  siieli  a  nature  as  largely  to  sup- 
port the  conclusion  of  abiogenesia  iu  the  minds  of  those  incaiwiblo  of 
close  observation  ami  logical  re*iatmiug. 

Law  of  Esfnmoit, — In  relation  to  external  causes  and  jiarasitic 
diseases  the  law  of  extension  is:  the  closer  susceptible  animals  are 
confined  iu  the  presence  f»f  au  infested  animal  or  locality,  the  more 
stagnant  the  circulatinu  of  the  air,  the  mure  ra]>id  the  sprend  of  the 
disease  among  the  uniiifested.  Other  c»mditir>ns,  Viad  ftmd,  no  caro, 
liard  work,  poor  staliling,  onc(>  suppos«>tl  to  be  all-sudu-itMit  factoids  in 
the  genesis  of  glauders,  are  but  supjxirtiug  ciiuses,  and  incomparably 
of  less  imj)ortance  tliau  clctse  contiupmcut  and  stiiguant  liir.  Close 
coufinemout  with  [<oor  ventilation  will  cause  the  moht  rapid  extension 
<)f  ghiuders,  everything  else  Iwnng  favorable  to  hnallli  in  coni]mris<>n 
to  city  conditions  for  the  jjoorest  chiss  of  horses.  This  is  shown  by 
some  personal  experiences  among  range  horses  in  the  West.  If 
glanders  gets  iu  amtmg  tliein  it  will  not  extend  jiercejitibly  in  a  wIk»1o 
summer's  free  grazing,  but  whHuthey  arc-lirought  iu  and  corralled  or 
yarded  for  the  winter,  packing  together  to  kee]j  warm  and  frequently 
wounding  each  other,  the  extension  of  the  disejise  will  be  very  rapid 
and  the  fatality  corresponding.  Hero  we  have  everything  favorable 
except  the  one  factor  of  liniitatiou  ttf  sjiace;  the  animals  still  have  tli.- 
free  heavens  over  them  and  abundaui'ei"»f  room  for  ext-rrise,  lait  notfor 
separation  and  isohited  rnaniing.  The  ])r(iniinent  Engliwh  authority 
previously  quoted  in  favor  of  the  spontauous  generation  of  glanders, 
t»wing  to  unsuitable  surronniHug  c^tuditiiuis  and  hard  treatuient.  calls 
iu  proof  of  his  positifiu  "the  well-known  exteusirm  (»f  glanders  amoug 
army  horses  in  tlie  late  Franco-Ciernmii  and  other  wars";  but  one  of 
the  greatest  of  German  authorities  writing  of  ]>er-sonaI  observathms 
says:  "When  glanders  occurs  more  freipiently  in  tinies  of  war  or 
mobili/Jitinn  of  armies,  the  e\]^lanatiim  is  to  be  easily  found  in  the 
fact  that  great  nnnibers  of  horses  are  centred  upon  a  small  extent  of 
territory  nud  the  opportunities  to  infection  greatly  increased  thereby. 
This  assertion  is  antply  illustrated  by  a  jiersonal  experience.  Iu 
Prussia,  where  there  is  no  want  of  mobilizing  the  forces,  statistics 
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Bhow  tliftt  after  hucIi  nocoMioun  Klaudern  AOrjuiros  a  RliockiuK  exten* 
HJou  Jimou^  hotHen.  The  Dpen  mitiire  of  tliPHe  mauceuvres,  ae  well  aa 
til©  kucnvu  earti  ami  careful  revision  to  nhicli  Lorses  are  Biibjpcted  ill 
tlin  Prussinn  armj',  make  it  abRohitt^ly  iinpoBBible  tbnt  undue  labor, 
biid  ford,  etr.,  Bbonld  bnvo  any  iiiflnpiiOe  on  theHn  (^rui>tLonH.  In  nucb 
mjiU(i?nvre>M  I  oiu'g  liad  oct'iiwinn  t^>  reviow  some  one  bundrwi  homefl 
that  were  turiu'd  1iu>hl*  into  n  riding  pbvn?  f(>r  tiie  ui^bt  and  rau  a1x>ui 
amimg  pjicb  otb^r  ]h'11-iuoU.  Of  tbt^  one  hnudir>d  m^von  liad  glaudorH. 
How  many  of  tbw  ittliorH,  tlio  furtbor  bfe  of  wliit^b  I  eonld  not  follnwj 
coiiUi  also  imvo  boconin  iiifeetcdV  Huw  diftoivut  nuKbt  l>o  tho  coil* 
t^hmion  t^f  anotluM*  who  Hlnudd  I'xiiitiiim  tbo  babmct*  of  tbowe  animalis 
aftt^r  tbe  iiianojiivroK?  \Miat  oauHo  could  he  (^iinniRo  for  their  iufee* 
tion  otbiT  than  tbo  vioisHJIudos  of  exorcise  luiloss  ho  were  a  couta- 
giouirtt"  (Loispriny)?  Tbi^  nnwt  ibmjjenniB  of  the  ext(*rnal  cauRt^a  of 
^hiudors  to  bf>a!tby  liorHpR  s\n  well  as  nian  in,  firHt  tUo  diseased  horse; 
sccou<l,  tbo  irrespoiiHiblii  doalor  in  such. 

Caura  SUFFrCIENS. 

"  Nothing  can  come  from  uothinw!'    TbouKbtbis  truism  was  enUn- 

ciiitod  by  PiMUoci'ituH  (wnnU -liv(»  buntb'rd  yriirH  a^o  it  baa  l»eeu  Very 
iittrd  ftn'  llio  iiuuian  nuv,  inclusive  of  the  medical  jinifessioii,  to  coiti- 
jut'lieud  i(i  espeeially  iu  relation  to  ppstiferrais  dineases.  Difficult  as 
it  wjiH  for  mail  in  tlm  past  to  nppriM-iatr  tlu'  iH)H>*il)ility  of  iuvinible 
liariirtit*'?^  t-niiKiiig  diseases,  iti^  almost  as  diflieult  for  modern  mediciuo 
not  to  1)1*  run  away  with  by  the  parasite  and  to  appreciate*  at  it*  equal 
vrilui\  thi*  fai't  tliat ''  im  siiitabb'  bowt,  no  diHr'awe"  in  nH  fundamental  a 
liuv  aK  '*  no  purartito  no  disease ;"  hnnor  tlu-  term  causa  Huffii-ieuB  is  as 
applicable  to  the  iutra-ornnuismal  C'tmlitioim.  cboniiwniufl  of  the  host, 
IIS  III!"  infesting iiinvtHito,  tlioui^di  iiHn^ie  jip]ilii^H  it  totlie  paraHit**,  While 
hiJKtaiul  jiarnsitiM\njabsnbit('|y  iiecrnsary  to  iTivasjon,  to  infection  two 
other  fjwtoi-s  are  indispensable;  otic,  Ihattlio  pamsite  prodnces  a  toxic 
or  i>atlii  ip'iiic  niidcrial,  niid  tlic  nllirr  that  the  host  offoi-s  pliyHiological 
cnudilinnH— uiitriti'iii— snitidiln  to  tlie  jiarasib^'s  needs  in  that  tliiTc- 
tiou.  Thi  infoi-o  tht>  actual  specific  eanse  iu  invasive  diseases  is  tbe 
mcrbaiiical  irribitioii  of  Ibi-  pn>lifci':itiiiv;  ]Karasit*'.  while  in  iufectimm 
it  is  the  chemical  result  <>f  tin-  pbysiohi^^ical  b't'i'of  the  parasit^^  iu  the 
infi'sted  oruaniBUi.  In  other  words,  invasive  patho^cnefiis  in  due  to  me- 
chanical or  ]>li\Kical  irritatiou  on  the  part  of  the  iufcstinK  paraHite; 
wbiln  infi'ctiiiu-i  p:itht»^,'i'neKis  is  due  tn  the  art  it  m  ()f  a  cbcnucal  irritnnt 
ft«  thn  product  iif  parasitic  life  Thin  natural  rlifFcreutiatioQ  is  being 
insisted  on  soslrou^xly  liccnnse.  thon^'h  ^cncv;il  some  twenty  yoars  a^n^ 
it  is  l>eing  lost  sight  of  though  erroneous  tendencies  in  modem  medi- 
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fine.  With  Vint  two  pathogordc  factors  iu  action,  Lost  and  parasite, 
tlie  ilisoaao  would  die  out  by  natunil  Hmit^ititm.  Thwreffire  external 
cauHea— tiiti  coiiditinns  Hupixn-tinu  the  ox-hoHt  life  (»f  the  pKrfiaite,  and 
fjivoriug  its  passftyo  frtira  host  to  host,  or  localit.v  to  loc^ilif^v — the 
©xteuaiou  uHUues,  jire  e<iually  nnt^eadary  to  the  completion  of  the 
liathogenesia  of  a  paru^itic  diseaye. 

Cot* tagin m   Vhmvi . 

There  never  has  l»eu  a  tinio  wliou  man  did  not  lioliovo  in  some 
vital  force,  some  iucaruatiou  o(  mulifertnis  bUHr>,7',  uh  jui  etiolnyiwil 
ffic^tor  iu  diut^wB  hh  well  oh  in  nil  the  other  ills  hnman  flegli  ia  lieir  to, 
Dovilfl  and  evil  spiritn  eutcriiiK  iutn  man  and  a»iimulH  cansinK  diHoaso 
fill  tlio  it'ffU-ds  (if  nivtholuij.v.  Prient  ami  ijh.vsiciau  were  then  idou- 
tieal.  Exorciniui^  antl  necromancy  were  the  means  of  cure.  Accord- 
iug  U>  this  idt'ii  tlio  devil  entered  into  the  nfflit-t^fd.  Tim  same  evil 
Hpirit  aiUiot^ul  all  Jilik<\  Thnrti  was  truth  in  tliH  idea.  Tho  chief  nrror 
was  tiie  anthropomorphizing  of  the  conce|ition,  and  giving  the  de\'il  a 
Hpivituid  existenco.  An  appmadi  to  a  realistic  crmoeption  of  a  con- 
tagiuin  vivuui  iH^guu  with  the  iiHlividnnli>:atLt))i  and  iiiateriaHxalum  t»f 
tlie  8nH|iected  nhje4't,  aa  Honiothing  living  in  animals  and  pasatug  from 
<nm  to  anuthcr,  and,  iiuuti  ini|inrtant  still,  thn  belief  that  there  wan  au 
indepeiuleMthoiiietliilig  fnr  tlie  difl\>n5iit  pests,  known  to  hu  HUfli  \\\  the 
ditfereut  deportment  of  th*^  diseased.  Tlie  first  distinct  concejttion  fif 
such  an  individualized  I'lilily  is  tn  bi*  fnund  in  the  "Do  I{i4  Ilusticn>" 
ttf  Var<»  ;tud  t'uhunellji,  tin*  great  itgrieiilturul  writers  of  the  fourth 
uentnry  a.P.  It  is  singular  that  it  comes  in  eouuection  with  aninial 
pcstj*.  The  hpeoializatioii  of  the  infestans,  or  contaginm,  developtHi 
very  si4)wly.  It  wxs  often  lost  sight  of  in  the  rhaotic  pathogenesiH  of 
the  nihilistH.  Still  the  truth  had  advocates,  and  the  character  of 
ndiToeiiologiral  organisniH,  and  UiUcli  as  to  their  manner  nf  action, 
had  lM*eu  well  infernal  and  men  had  Ikicu  prnpartid  lor  it  (Heule)  ore 
the  final  discovery  was  made. 

Bacteriology. 

The  biu-illus  of  glanders,  bacillus  mallei,  l>pars  some  resemblance 
to  that  of  tuben-uh^sis  nior[iholngieaHy,  though  chemically  it  is  far 
differently  constituted,  not  having  the  idittsyncratic  jillinity  for  cci-tain 
dyc-stufl's  under  s|H>cial  methods  of  treatment  whidi  makes  the  recog- 
nitt<m  of  theliacillnseif  tuberculosis  so  eiwy  a  matter  andnf  such  ines- 
timablo  ralun  to  the  diagnostician.  Bacillus  mallei  is  jiresent  in 
varying  luimhei's --the  mtire  recent  «nd  acute  thiOesions  the  greater 
the  profusion— iu  all  the  diacuaed  tissuos  and  discharges  of  the  iufestetl 
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organism.  It  ia  a  rod-liko  organism,  appearing  singly  and  in  pairs, 
and  nocaftionally  in  longer  Hegmenta  or  threads,  shorter  and  thicker 
tlifiii  tliofie  of  l>acilhi8  tiibprt'uloHis,  with  rminded  ends;  frequently  the 
protoplasm  is  disintegrated  and  we  Lave  a  beaded  organism  before 
ns.  Some  have  asserted  the  bacillus  to  be  spore-bearing,  but  the 
little  vital  tenacity  it  has  outside  the  auinial  organism,  esjieci^dly  the 
quickness  and  complotouess  with  which  it  yields  t(j  desiccation,  and 
the  little  vitality  it  has  in  cultures,  unless  fretpiently  changed  to  fresh 
media,  all  oppose  such  au  asKuraptiotj.  ^Vllile  stainiug  more  or  less 
readily  in  all  the  aniline  dyes  in  laboratory  use,  it  colors  best  ia 
methylene  blue  added  to  a  very  weak  solution  of  caustic  potash 
(1 :  10,000).  The  l>jicilli  dn  not  retain  ccil^r  well,  aud  if  over-stained 
(necessary  in  sectiousj  must  be  most  delicately  treated  in  decolorizing; 
a  good  solution  for  this  imrpose  is:  distilled  water  10  c.c.  stdpLuric 
acid  two  drops,  a  five-per  cent.  solutii>n  of  (>valio  acid  nne  droj).  Ex- 
pose the  section  for  five  seconds,  wash  in  distilled  water  aud  xylol,  aud 
niouut  in  xylol  balsam.  The  i»acilli  have  no  motitm  and  are  aerobic, 
though  it  is  claimed  that  they  will  dovf^lo])  iu  (lie  absence  of  oxygen. 
Tlicy  are  as  easily  cultivated  as  any  of  the  obligatory  parjisites  growing 
(In  the  theriuostatiit  37  C.)  fairly  ou  mostof  the  common  media,  such 
as  glycerin-lxHiilloii  ami  glyrerin-agar,  on  wliieh  they  develop  as  a 
colorless  transparent  growth  along  tin*  line  of  ini>culation.  It  is  Hald 
they  will  develop  in  room  temperature  i  n\  this  medium.  On  gly  cerin- 
agar,  made  witJi  milk  instead  of  water,  ipiit*T  a  marked  growth  apjjcars 
in  conijtariwnn  wilii  the  nrpinfms  material.  AVitliiu  the  fii-st  two 
t*")  throe  days  the  developmeni  of  a  pale-whilish  coating  takes  place, 
whii'li  gradually  i-lianges  in  color,  passing  through  au  aml>er-yellow 
to  a  reddish-bnnvu.  Hut  (Im  most  marked  develojjuient  of  these 
bacilli  occurs  ou  the  surface  of  j)otat<>es,  where  it  begins  as  a  thiuuisli- 
yellow  tran.Hjvarent  coating — second  or  third  day — having  a  resem- 
blance to  claritir-d  honey  ;  the  transparency  soon  disappears  and  the 
amber  coh)r  changes— sixth  fo  eightli  day  to  a  reihlish-brown,  the 
surrounding  surface  of  the  jKitfito  huN-ing  an  olive-yellow  hue. 

By  modes  of  iufectitm  is  me;int  the  ways  and  means  by  which 
the  bar'illns  i>f  ghinilers  leaves  the  l>ody  of  an  infested  aud  enters  that 
of  au  uniufested  host,  aud  the  ways  and  means  oi  its  i)reservation  dur- 
ing the  iiitr'rval  of  jiassage  from  a  iirimnry  to  a  secondary  liost :  the 
causa  externa.  TJn-  substance  or  nniterial  wliieh  lo<lges  pathogenic 
bacteria  ainl  by  or  with  \\  hich  they  are  thrown  oti'  fnun  au  infested  or- 
ganism, nr  tn  which  tln-y  may  live  or  thrive  iu  their  passage  to  another. 
is  a  virus.     A  virus  may  be  said  to  be  the  niOiHum  for  the  preservatiou 
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and  transmission  of  an  inficiens.  An  artificial  culture  of  gerraa  is  a 
virus.  The  nasal  discliarge,  or  that  from  a  farcy  bud,  or  tlie  cont«ntH 
of  fin  abscess,  or  a  piec«  of  iufpHted  tiH8ue  used  for  inoculation,  is  a 
virus.  In  tlio  literature  of  tke  past,  and  many  writings  of  the  present 
day,  the  teruin  fixed  and  volatile  ai-e  used  in  relation  to  the  contagium, 
or  iufectiug  material.  AVHiile  the  term  "fixed  contagium"  lias  its 
value  whou  used  in  its  clixsKical  sense,  that  of  volatile — by  which  was 
meant  a  ^aaeous  nniteriiil  in  itwelf  infectious — has  no  meaning  wliat- 
ever.  Tlie  term  vnhitile  was,  liowever,  an  absolute  necessity  to  the 
de  novoistfi  who  insisted  that  an  obligaUjry-jiarasitic  disease  could 
arise  out  of  any  evil  conditions.  A  volatile  sidwtam'p,  in  the  liistoric 
sense,  wliile  as  a  pois(^nous  gas  it  might  cause  disease,  has  none  of 
the  characteristics  of  an  inticieus  and  cunld  never  induce  a  transmit- 
table  disease.  A  vtjlittile  virus  and  a  sporadic  disejise  are  twin  terms 
conceived  in  the  wcmib  of  ignorance  in  order  to  liide  the  abortive 
nature  of  the  conception.  That  such  terms  were  once  necessary 
there  ia  no  tjuestion.  A  fixetl  virus  is  any  material  which  confines 
the  inficiens  and  with  whieli  it  loaves  the  infested  and  enters  the  new 
liost.  A  volatile  vims,  in  a  modern  sense,  is  anything  wldch  holds 
the  inficiens  in  suspensiim  and  with  whiclk  It  ontei's  an  uiuufested 
organism  but  to  wliich  it  is  n:>t  attaclu'd— a.**  the  air.  When  an  in- 
ficiens, like  tlu>  tubercle  or  ghmders  bacillus,  is  passed  oti'  fr^nn  an 
infested  host  in  sputum  or  uasal  disclnirge,  the  virus  is  fixed;  if  tliat 
vims  be  (lesic<*ated,  and  iii  that  coiiditi<ui  tlif  bacilli  are  taken  otf  hs 
dust  in  the  air  and  with  the  air  aspin-d  by  an  animal  and  infest  it, 
the  virus  is  volatile. 

It  is  Wfirthy  of  note  that  the  first  experimental  demonstrator  of 
contfigion  as  a  cert^iin  factor  in  the  genesis  of  glauders,  Viborg,  and 
the  first  fH>rsou  uuetiuivocaliy  to  deny  abiiigenesis  or  any  other  factor 
than  contagion  as  the  esspiilial  moment  in  the  etiology  of  glanders, 
Gorlach,  slifnild  both  be  ipioted  in  evidi'Ui'e  i >f  ilie  volatile  property 
of  the  \*irus  of  glandei*s,  which  has  thus  far  boeii  either  imperfectly 
appreciated  or  not  at  all  recogni/.iMl,  and  m\'is  first  demonstrated 
about  the  end  d  the  last  century  through  the  lirilliant  researches  of 
Viborg  ('17M7),  whose  observations  wore  confirmed  nta  later  date  (18r»H) 
by  Gerlacli  (Bollinger). 

As  the  experiments  alluded  to,  and  those  of  Hertwig  and  Eegnault, 
have  <iccu]ued  a  very  ])rominent  ])asition  iu  the  history  of  glanders 
and  offer  most  valuable  material  to  ilbintrate  the  ])oiut.H  under  dis- 
cussion, it  is  wrll  thut  we  give  theui  more  detailed  consideration. 
Bollinger  continues:  "Viborg  anil  Gerlach  succeeded  in  jnoilucing 
glanders  in  a  unmlier  of  horses  by  inocnlating  them  with  tin*  con- 
densed exhalations  and  sweat  of  glandered  hoi-ses.   .  .  .  The  nega- 
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tive  results  of  the  experiments  of  Hertwig  and  Bf^gnault,  by  wluch 
healthy  horatiH  were  made  to  breaths  the  expired  air  of  Klamlftred 
horses  (l)y  breathing  into  a  canvas  tulw  attached  to  the  nosefl  of  each 
reei)ectively),  are  to  he  attributed  U^  the  inferior  decree  of  Huscepti- 
bility  of  the  animals  on  wliich  the  experimenta  were  made,  and  do  not 
ar^nci  agaiufit  the  volatile  nature  of  the  vinis." 

Tlio  discovery  *:)f  the  bacillus  of  j^lundors  and  the  result  of  the 
studies  of  parasitic;  diseases  of  later  years,  wldle  they  contradict  the 
afianmptionof  a  volatile  vims  in  tlie  hiRtoric  sense,  also  show  why  the 
experiuiouts  of  Viixu>t  and  Gerlaoh  were  ])08itivo  and  those  of  Hert- 
wig  and  llt^^aidt  negative.  Notlnuj^'  else  ooulil  have  l)een  exj^etited 
according  to  our  present  knowledge.  To  attribute  the  failure  of  the 
Hertwig  and  Ro^^uault  oxiH>rimeut  to  tlio  inferior  decree  of  suacopti- 
bility  of  tliR  aninials  used  is  an  error.  IJuder  no  form  of  natural  ex- 
posure, no  niatter  how  apparently  favorable  the  conditions,  can  we 
exjjoft  tin*  unifonuity  in  reaiilta  sure  to  follow  the  inoculation  of 
siniilar  jiniraulH  with  pure  <'idture8  af  virulent  bainlli  in  suffinieut 
quantities  to  insure  infection.  Very  little  was  known  of  microorganisms 
then,  BjieilluH  imtliracis  Lud  bt^ou  dincovou'd  and  was  thought  to  l)e  a 
crystal  or  anything  but  what  it  wan  even  by  nn'u  deservedly  high  in 
authority.  A  liacillus  in  glandors  was  not  ovon  thought  of.  The  ex- 
]K'riui('ntrt  alhnled  to  were  valuable  and  wtill  are.  Those  of  Hertwig 
iiud  Eognault  bnyond  objection,  those  of  Viborg  and  Gerlaeli  all 
tlio  iiiorh  valujible  biH-nusn  of  tlnM>bj(H-tinns  wti  arc  justified  in  raising 
against  tlitati.  Goilach  says  tiiat  only  U'.u  dnips  i if  tho  oDndensod  Huid 
were  usrd  in  his  inoculation.  YjI  glanders  roHulttul!  Antibaeillury 
procautimis,  as  now  prat'tispd  in  exporinn^ntation,  M'i»re  then  unknown. 
Tbi're  is  no  nniro  doubt  that  Ixu-illus  malleus  was  in  the  material  used 
by  VilHjrg  and  Uerlarii  than  that  it  could  not  be  in  the  va[>orou8 
exhalations  of  ji  Hti*aniiiig-h(it  horse,  if  jiropnrly  caught  under  modem 
pret-autions,  or  than  that  bacilli  are  not  in  the  ex[iirod  air  of  a  horse 
disuiised  witli  ghiuders  or  of  a  human  iH'ing  witli  tultenndosis. 

The  experiments  of  Hertwig  and  KegnauU  arc  still  more  interesting 
from  the  fact  that  under  th*^  comlitions  of  natural  infection,  glanders 
of  the  r<'Hpirat*iry  tract,  partirularl\  the  lungs,  is  far  more  common 
than  that  of  tin'  nasal  jiassagcs  and  cavities  of  the  head,  though  the 
eontrarv  is  still  nftcn  thought  to  be  the  cjise.  Of  two  hundred  and 
sixt<'cn  ruses  nf  glandni"s  in  wliich  careful  necroscfipics  were  made  the 
dise:irt(»  failed  in  the  lungs  in  but  ten,  while  it  was  wanting  in  thirty- 
threH  in  the  nas»d  cavities  ami  sinuses  of  the  head.  Of  the  two  hundred 
and  nixteeTi  cases  the  IcKi'ins  in  the  lungs  self-evidently  antedated  those 
in  the  nasal  lutssages  and  Minuses  in  more  than  fifty  per  cent.  These 
fat^ts  corresjtond  with  the  nccro&copical  obseiTatious  of  every  competent 
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observer.  May  not  the  assumption  that  the  expired  air  of  diH(*aMed 
horses  is  a  volatile  coutagium  and  infectious  be  simply  n  conjecture 
founded  on  the  known  predominancft  of  pulmonary  Khiudei's,  juid  the 
lo^'ioal  suspicion  that  infection  must  have  taken  jihu'e  by  the  aspira- 
tion of  the  liaeillif  and  that  the  air  l>ecau]e  [Xilhiteil  with  them  from 
the  eY]>ired  air  ctf  diseased  animals?  Tliis  assumption  is  often  un- 
founded. In  many  couch  iu  which  glanders  is  aorjuired  tliero  is  the  ut- 
most certainty  that  the  aeetindorily  infested  animal  liaa  never  been  in 
contjurt  witli,  or  close  emni^h  t-o  a  diseased  Iw^rse,  or  in  a  pJjice  where 
the  latt*n-  had  been  so  that  it  jiossibly  could  have  l>roat]ied  tiir  directly 
polluted  by  the  expiratioun  oi  the  disejised,  and  yet  pulmonary  com- 
I>lirationH  resulted.  The  utter  falhicy  of  infection  by  u  volatile  inficiens 
in  the  oxjnrod  air  must  l>e  KoU-evideutwhcn  it  is  rememlK-rod  that  not 
only  is  the  surface  of  the  trachea  anil  bronchial  tnlu^s  mt>i.st»  but  that 
the  mncona  covering  is  8<j  viscid  as  tf»  hohl  anything,'  like  bficteria, 
when  innnriimlcon<lition.  On  the  other  hanil.  in  diseaHed  coiulitions 
of  the  hmviH,  such  as  glanders,  tiiberL-ulosis,  or  ]>iieuraonia,  bacilli- 
holding  Hiaterinl  can  get  iuU»  the  air  tulies  and  lie  carried  to  the 
larynx  by  the  riliated  annnmeiit  of  the  mucosa,  passin^^  out  via  the 
Bn*i:d  jiassages,  with  no  lesions  in  those  pasaa^es  iu  many  cases;  or 
this  material  may  be  swallowed. 

Hnw,  then,  are  wo  to  explain  the  ^reat  predominance  nf  ]lulmI^- 
nary  glanders?  As  infection  via  the  respiratory  trai-t,  that  is,  by 
aspindion  of  the  bticilli,  requirt^w  that  the  medium  they  are  bound 
on  l«H*onies  dry  and  they  bec;nme  mixed  with  other  ])articles  sus- 
pended in  the  air,  we  have  tn  face  the  ijuestion  (jf  the  inconsistency 
Itetweeu  [tuhuouary  invasion  and  our  cxjjonmcntal  experiences  with 
desiccate<l  bacilli.  Nasal  di.sciiargn  and  siTapings  from  farcy  buds  re- 
plet*!  in  btu'illi  and  very  virulent  wiieu  frewh,  as  shown  by  guinea-pig 
tests,  atbiched  to  pellets  of  absorbent  cutton  fhuvd  in  glass  ret'eivere 
and  covered,  and  kept  at  room  t*.'mperature,  often  lose  their  virulence 
entirely  within  forty  days,  as  shown  by  flie  same  tests.  Such  experi- 
ences, howevi'r,  have  only  a  suggestive  vahns  as  have  those  of  direct  sun 
drying  or  desiccation  of  cultures  or  p4)llntnd  discharges  iu  thin  layers 
in  the  thenuMrttat.  in  ri'lntinu  tn  the  (MUiditiniis  of  an  iiifesb^d  stable 
with  luaii^^ers  and  other  tilings  polluted  by  nasal  disrliarges,  etc.  The 
general  idea  is,  tliat  under  such  coiulitions  the  bacilli  may  live  and 
be  virulent  for  months.  Ah  horses  do  not  expectorate,  and  as  imder 
certain  conditi*ms  of  pulmonary  glanilei-s  the  bacilli  may  gain  aut-t-ss  to 
the  air  tubes  and  bo  wafted  as  sputum  to  the  pharynx  and  swallowetl, 
instejnl  of  being  passed  nff  by  the  ntise,  it  in  evident  that  the  manure 
may  be  a  vehicle  of  infection.  All  our  lalxiratury  experit^nco  points 
to  the  ease  and  rajiidity  with  which  these  ImcilH  lose  their  virulence, 
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ill  ten  dayn  ou  detjiccatiou,  and  ia  five  daya  if  suspended  iu  distilled 
water.  That  tbe  bacilli  wmuot  pass  the  iutact  skin,  when  simply  in 
contact  with  it,  is  Blnnvn  by  the  experiences  of  those  who  have  ixiade 
autopsies;  the  writer  has  made  over  two  hnndi-ed  on  glantlers,  and 
hundreds  on  fully  as  dangerous  i>eats,  and  never  thinks  of  using  gloves, 
coiisideriuj4  them  dangerous  sunres.  80  far  as  glandem  iu  man  is 
concerned,  all  cjises  refer  to  iufeution  directly  l)y  materia!  i'n^ni  diseased 
horses,  and  yet  nasal  complication  is  still  more  rare  than  in  hf>r8e8. 
As  in  txilKnx'ulfisis  the  limgs  invariably  bpcnnie  comi>licated  in  the 
end,  in  nveiy  ease  of  exjiorimeutal  iuocidatiou  that  lasts  long  eui>iiyb, 
sn  in  glaiulers  pulmonary  cnraplicatiouH  will  eventually  result  in  every 
case  of  traumatiL'  infection.  It  in  well  known  tliat  traumata  do  not 
need  to  bo  visil>lo  to  iusurt^  infection.  Local  lesions  d(>  not  seem  the 
invariable  necessity  to  locid  traumatic  infection,  or  else  <*utaneous 
glandfrs  wmiKl  b(»  far  more  commt»n,  in  fact  the  ]irevalent  ccjmplica- 
tion.  Tliern  is  uo  doubt  of  a  positive  antagonism  between  laboratory 
experiences  as  to  the  tenacity  and  vindBue^e  of  the  luudlli  and  the  con- 
ditions of  infn-tion  as  they  occur  iu  stables,  etc.,  which  re«riuireH  de- 
tailed aud  exhaustive  study.  Volatile  infection,  by  the  aspiration  of 
the  expired  air  of  a  diseaHed  horee,  cannot  tK!cur.  II  must  l>e  re- 
mendiered  tliat  it  may  not  1m»  necessary  that  nasal  discharges  and  such 
stuff  slioukl  be  desicrjiti'd  and  turucil  to  dust.  PoHsiV>ly  they  can  ^ive 
up  bacilli  to  iiay  and  other  dust  when  not  completely  desiccated. 
With  sncb  nmterial  tlie  bacilli  may  lie  lifted  by  the  air  and  breathed 
in  by  liealthy  Imrses.  Thn  escape  of  man  (grooms)  and  the  fre- 
(luently  slow  extension  of  tlie  disease  in  a  stable  where  such  a  horse 
may  bo  kept,  do  uotspejik  against  aspiration  invasion;  but  tlie  jwissi- 
bilities  of  infection  through  cutaneous  h^sinns  sewn  to  have  the 
gre.utest  weight  of  probability  for  tbe  majority  of  cases,  as  the  evi- 
dence now  stands. 

Ifii-f'lififvut — Dui'dtifHi. 

Tliere  is  dfteii  a  vast  difference  l>etwepn  tlie  actual  and  the  prac- 
ticable. White  tlie  iJiacticjd  conception  of  incubjition  is  the  time 
elapsing  from  the  nntmeut  (►f  panisiti**  iuvjisioit  to  the  tirst  indication 
<if  their  ]irpsence  in  tlif*  liost  by  recognized  general  or  local  distnrl>- 
auces,  the  srientitic  idea  sliouhl  be  that  iuculiation  Ix^gius  witli  the 
moment  of  parasitic  invasion  and  ends  as  ao<m  Jis  the  parasites  l>Ggin 
to  nianife.»it  their  presence  in  tlie  tiKsues,  wliether  such  disturbances 
are  oulwanlly  recognizable  or  not.  Every  one  of  ex]>erieuce  know'S 
tliat  in  invasive  diseases  (chronic  glanders,  tuberculosis,  actinomv- 
cosis,  many  animal  and  fpther  jiarasitic  disturbances),  most  severe 
and  extensive  tissue  disturbances  occur  iviihout  the  host's  giving  an 
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intimation  of  their  existence,  much  loss  their  extension  over  tho 
organism.  In  infectious  diseases  the  case  is  somewhat  different, 
thmiyh  tlie  i)en(>d  of  actiuil  inrnlmtion  ih  always  Koinewhat  shorter 
than  th*>  recognizable.  It  nii^jjht  be  shorter  than  generally  estimated, 
were  more  critical  use  of  the  thermometer  practised.  These  errors 
are  lieiu^  slowly  eradicateil  tlirough  tlie  exaetuess  of  modem  inves- 
tigators. 

L»oculation  experiments  in  the  naturally  infested  species  can  alone 
yield  t]n^  desired  information,  am]  then  only  in  ease  of  acute  action  by 
activo  ]>arartiteH  in  sufficient  uuml>pr8.-  In  iioiite  inoculated  ghimlers 
the  periixi  of  incubation  may  l>o  from  four  to  six  days;  the  duration 
of  the  (liHease  from  ten  days  tu  two  or  three  weeks.  In  natnr?il  infec- 
tion it  Ih  somewhat  more  protracted.  In  tlio  chronic  form,  while 
there  must  be  a  [jeriod  of  incubation,  it  is  undeterminable  and  the 
duration  may  extend  months  or  even  years.  The  lon^'CHt  term  kntfwn  to 
the  writer,  an^l  then  witli  no  **x;u-t  idea  of  the  time  of  actual  infectiou, 
is  that  of  a  horse  which,  without  ^jivin^t  an  outwardly  suspicious  si^u 
of  disea.se,  was  the  cauHO  of  the  extension  of  glanders  iu  one  stal>Ie  f<»r 
nine  years  and  the  loss  of  many  thouKauds  (tf  dolljirH.  The  auto2>Hy 
^ave  most  widely  extended  pulmonary  and  other  organic  lesions  of 
the  iQ(»st  chronic  typ«'.  In  the  text-books  of  medicine,  wo  <tfteu  nad 
of  a  period  of  jati-iic-y,  which  means  tlie  time  tlic  animal  is  diseased 
and  not  observed  Uj  be,  and  which  is  afterward  found  to  have  betm 
a  lon^;  time.  Practicallv  spcnkinf;,  in  chronic  ^^landcrs  there  is  no 
jjerioil  t>f  incubation^  ami  the  period  of  latency  extends  iudetinitely. 
In  glanders  we  labcu*  under  the  diiMctdty  that  while  chronic  gloudei-s 
invariably  t^'rmiuates  iu  the  acute,  unless  recovery  by  natural  liniita- 
ti<^n  oc<'urs,  the  a^'Ute  form  seems  never  to  assume  a  clironic^  type,  so 
that  in  point  of  fact  the  period  *yi  iucul>atifut  ^;enerally  terminates 
with  the  eruption  of  the  acute  f<irr]i  in  clironic  ^dandei-s, 

,  Til  lliis  connection  a  very  im[iortant  and  intereHtin^  fjuestion  has 
been  left  open  for  iliscussion.  The  class  of  strictly  invasive,  that  is, 
parasitic  diseases,  in  which  the  |)arasitrs  m-vcr  jiroduce  any  toxic  or 
generally  ext-itin^  irritant,  lias  been  frcipiently  menlioncil  above;  liere 
they  either  act  iu  a  purely  mei'hanical  way,  or  what  is  more  proltable 
they  produce  or  excret;e  a  merely  locally  acting  irritant  which,  while 
it  excites  the  lo<-al  i'clls  ttt  pr()lif('ration  anil  causes  ne(»i>l;istic  disturb- 
ances, ]>roduces  no  constittitional  disturbance  or  infection.  The  one 
paradiKnnitic  conilition  of  lui  iufecti«Mis  disea.se,  the  one  symptom,  that 
of  infection,  has  in'^niu.  The  one  synifitoni  common  to  all  infectious 
diseases  is  fever,  as  tlie  result  of  a  general  disturbance  of  cellular 
activity,  throuKh  a  toxic  stimulant  produced  by  the  iiarasite. 

Fever  is  entirely  wanting  in  invasive  diseases  su  lou^;  as  they  10- 
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niiiin  Mrictly  sucL  and  are  not  compJic«tel  br  the  P*^^*^^?    ^ 
titidiiH  |mriwit«w.     Ak  in  rhrouic  gUttdere  the  period  of  "^®*V- 
fnnii  tljc  time  of  tho  eutranoe  of  the  panntato  ibml  *''*"f  ^"'T* 
Ut  (Jin  iionln  fonn,  ami  the  animals  are  free  from  fa"^™™^ 
all  of  lliiH  jif^riiMl,  not  hanngeven  the  periotfa  o«  cxaomtmnw 
«»*««  HO  (Imract^riHtic  of  tubercoloBis,  does  it  not  ****     *^ ^IT j^T 
ihM-H  (imv  (M-fUpv  an  intermediate  position  ana  bo  »  t^inc€ 
inffM-tiniiH  ilirtrnH^X     In  no  other  war  can  the  entire  failnre  to  doOT 
a  flcrmitn  jH>rio*l  of  inrnbjitiou  be  explained.     As  fartliff  ««M^ 
thnt  .-Iironir  ^Injulers  oaniiot  logically  be  clartaed  aBAn  ""^^^^^^VT 
iljtinii.  mill  KJi.MiM  iNMwa  purely  iuvafliTe  one,  roar  be  mCTtioarf* 
fi'HMJtH  of  Whs  nuill.in  U^HtH  (in  which  the  temi^eratnre  is  nofiaJw** 
tlin  IfM!)  uii.I  (IiM  cvi.lnnoe  of  prolonge*!  action  of  the  bacilli  »t»*»^ 
cn.pMv.     Am  noted  in  an  curly  r>art  of  this  treatise,  what  ie  **?^ 
hid  frirtiir  in  ihr  tr.'iriHitron  from  dironic  tommte  jrlanders?     ^^** 
(o  'iM-iiiifnl  .'li.'tiiK.'H  in  the.  rhemismus  of  the  htist  offering  epMJw 
inilrilioK  to  Uii>  l.urini   not  l»efore  preaent,  or  to  eellular  ciiantre* 
favitriuy:  invMHiun  nml  inon*  rapiil  Iva^'illnry  pn»liferation  and  ti!»n^°^ 
•TLHiM  with  al.MMipti,,i,  .,f  jiKenem]  irritant?     Wliy  this  change  fn^ffl 
nil  iiivjixivt'  liinri  inffitious  condition  in  the  same  diaeaae? 

lifirifhiH  .Vftftei  in  Avlton, 
M'lviiiK  oiilliti',1  Hi*'  ).Mt)io|r..iiic  factors  in  iufeotioas  di«e4M**' 
'•v*M.|.Jiii,.,|  l.v  f^l,ijnli.is,  it  n'ljiains  to  consider  their  further  inflkHnw 
i't  MrMi..Mifi.>  ijifishil  h..st.  Ah  lum  li^rn  whown,  e^u-.h  8|>ecios  of  ijati- 
«dM  Cmm/s  |Im<  I  MiMlilfMiiH  Hiiitalilr  ti>  itrt  life  primarily  in  some  special 
/■'w-loKHnl  Hfi.Tii.H.     Mnny  r/Mpn'n^  two  or  luoro  localities,  or  hosts,  nf 

"  diir..r..|i(   Uhrl  ill  c.nl.T  ( Mij.l.lo  tlioir  cycJe  of  life.      Biicillns 

"fill. M  priniMiilv  Mif,.,.»H  holipiMls,  hut  may  find  a  aaitiible  bo«t  in 
'•"»'■'■  Hp..ri..H.     'rrirliiiiM-  liv*.  pririiJirih  in  swine  and  are  obligatorily 

". "•»**M'in.  IhH  oi'fjiHiiinnllv  ijif.'st  nuui  findi-ata,  and  may  infest  any 

I'l  »Ji"  n.Mi.oNjihn  il  [.fop,.,|y  intro.liir,-d.  The  endopiinvsitic  diseases 
''  '"""  '"•'  f'lr  inorcMiUli^^^ntoiy  to  him  than  those  of  animals.  Not 
'"*A  iI'M.M  n,u.|,  «,„„.]*,.„  nf  parasitic  Jifn  find  its  primary   Lost  in  a 

HtlZn  r  ""'"'"  "^  ""'"'"'  ''^"'  '"^*  "'''  J"^*''"K*'uic  parasit^H  often  find 
lli.r  '' ,    **''""^  '"'  "»KHiiK  ninrv  sulljiMo  t<.  fheir  bioloRical  neceesities. 

«  nrrnm..  Vf"*"""*'  "^  '''''^'  '"^''  ^''^'  -nHssaK^,  of  fatof.il  dovuHtjition 
"  tl'"  hlooil  t^f  *i  *  **^^^' "'■"***' "W«d.hoj,'enio  inicroorKaJiisnis 
^d  by  tho"fiU„„|  ^*'  '"'"^'  ^"'d  firf>.hicft  a  toxif.  material  wLicb  is 
iiBoase.     TIimm*.  «  '    fr  '""K'niism,  cansiuK'  K^nenil   irritation 

"""  ore  tbe  «ei>ti.a.,„ie  mi.roorganisma.     They 
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also  HO  iiiultipJy  as  to  t^oUect  in  tliG  Hmjill  arterioles  and  cause  thitjiu- 
bo»iH  or  embolism  with  aequeutial  lix'jil  tlititurbauocsof  tliecirculatiou 
and  lesious  iu  the  complicated  party,  pheiiumt^iia  well  presented  in 
glauders.  Other  patbogeuic  orgauif^ms  remain  at  the  locus  invosi- 
onisj  or  i>oiut  of  outrauce  iuto  tbo  host,  where  Hoouer  or  biter  tbey 
multiply  and  rpplt^iiinb  tlitnr  kind  (rabieH,  tetamiK,  Artiatic  cholera), 
iu  aildition  to  wliich  tliev  i>nxlnoe  a  toxic  or  patbogeuic  principle 
which  is  taken  up  by  tlio  lyinphatietj  and  transmitted  Ut  the  blood — 
toxioniit!  dirteasfH.  ThcHti  bjuterial  [n'ttductH  a^jiin  fre<iueutly  exert 
their  Bjiecific  action  on  or  iu  Hpocitic  tisfincs,  as  iu  t<^*tauii8.  Animal 
I)am..sites  arii  e(|Uidiy  selective  not  only  in  the  Hpecien  they  infe^st  but 
in  the  tissues  invaded  of  tlio  iniHvitbnil  host.  Coniurua  cerebrjdis^ 
as  a  tape-Will  in,  iufests  the  dnj^,  while  an  a  cysticoreus  it  selects  the 
brain  and  spinal  cord  of  sheep,  the  embryo  finding  its  way  to  tliese 
orgiLUs  after  the  ova  hav«  hatrhi'il  in  tlie  digestive  tract  of  the  sheep. 
Trichinie  Hnd  tiii*ir  way  to  the  striated  mnscles  of  their  Lo^t,  after 
being  born  in  the  intestines,  and  may  remain  there  as  encysted  em- 
liryoH  for  years.  Only  such  parasites  as  liud  tliese  necessary  hosts 
or  conditions  survive  iu  the  struggle  for  existenc4>,  and  only  those  hosts 
which  can  withstand  their  attacks  can  lie  counted  among  the  fit  Let 
ns  stuily  bacillus  mallei  in  its  ilyuamitie  etfects  iu  the  organism  of 
the  hospitable  eipuno  and  man. 

As  indicated  several  times  the  bacillus  of  glanders  is  doubly  inter- 
esting fn>m  tlie  ratlier  t'otiiiilii'ated  nnture  of  its  work  iu  tlie  organism 
of  its  hostj  being  an  iuvasioinfectious  and  not  a  simple  infections 
yiarasito.  This  point  is  really  very  importiiut  aud  worthy  of  serirtus 
coiisiileralinu  in  the  study  of  pathogenic  parasites.  Unless  con- 
firmed telfologists  we  are  forced  to  tlio  couclusii>n  that  what  are  now 
tenneJ  microorganisms,  to  speak  more  detiniteh ,  germs,  ]»Hthogeuic 
(tr  sapropliytic,  represent  the  earliest  living  evolution  of  ntatter  into 
life.  WitiK'ut  going  into  the  discuHsion  of  that  point  it  sutficea  to 
say  tliat  germ  life  anticipated  animal  Hfo  by  '*  milliftrdfi"  of  eons,  luid 
that  all  pathogenic  germs  nnist  have  lieeii  first  exogeueti<*-facnltative 
ptirawites;  those  that  are  endogeiietio  finally  l>«*eounng  ctbligntory  be- 
cause the  conditions  to  their  exogeuetic  life  wem  no  longer  favorable, 
while  the  means  for  host  tninsferene<»  had  lH^c<»me  more  suitable  to 
their  survival  in  the  struggle  for  existence.  We  have  one  i>at}io- 
genie  microorgauiBm  wliich  illustrates  this  condition  and  is  fast  be- 
coming IIS  obligatory  as  it  still  is  a  fafultative  jtjirasite.  The  way 
t<i  overcome  dii)litln'ria  is  to  render  the  exogenetii'  life  of  the  bacillus 
im|>ossible  by  hygienic  moftsuros.  Itw  ondogenetic  life  can  then  be 
easily  taken  care  of. 

Bibcilluu  mallei  x^reseiittt  two  pluiacs  of  evolution  iu  its  parasitic 


374  BILLINfla— OLANDERfi. 


life.  lu  its  inTasive  characteristicH,  in  wliieli  it  exerts  A  iuec:hanicaJ 
or  local  cLeDiical  iuAuence  ou  the  8un*(:)nnding  tissue,  and  acts  as  a 
local  |)roliferatii>ii-exc'itiu^  irritant  ou  these  tisHHos,  it  may  represeut  a 
foriji  of  atdvisrn  or  retention  of  its  ear-iont  t'hiii'afteriHtic  ais  a  faculta- 
tive parasite,  wliile  itw  infectious  characteristics  are  an  actiuired  attri- 
bute of  itn  Htrictl.v  eiulogeuetic  life;  or  it  ujay  have  |iossesHe<1  Imth 
jtrDperticrt  as  ii  facultative  jmniHite  ami  retaiued  them  ever  since. 
While  many  ]iarasite8  are  toxic-pathogenic,  others  are  iuvasive-patli<i- 
Kt^iiic  to  au  equally  exclusive  degree.  Still  others  occupy  a  middle 
t!;rnuud,  huviug  both  propertien.  The  lawt  are  rei>reseutetl  by  bacil- 
lus malleiis. 

It  now  reiiiaius  for  ua  to  consider  the  evitlence  in  favor  of  this 
position.     AVe  must  study  the  glaudei's  bacillus  hi  sHu  in  its  hrist.     It 
has  been  shown  that  the  bacilhis  can  prat^tically  enter  the  host  in  but 
one  of  two  ways,  or  ]H>ssibly  both  in  occasional  instances;    timt  is, 
via  the  respiratory  tract  or  an  abrasion  or  wound  (►f  the  cutis.      The 
4»uly  iiiedinni  for  its  distrilmtion  over  the  infected  organism  from  the 
locus  or  loci  of  invasion  is  the  blooil.     This  may  be  termed  direct 
diHb'ibutioii.     The  b;icilli,  its  ]trnductH  espei'ially,  nniy  also   be  dis- 
tributed from  the  point  f»f  local  invasion  by  the  lyjnphntics.     Old 
terms  that  have  fullcu  into  tlisrepute  often  find  their  ,'astiticatiou  in 
tilt.'  jiresent,  tli*>u>;ii  we  may  not  iucludu  all  the  houttretl  fathers  tUd 
under  them.     The  general  dyscnisia  of  Hiifpocratea  is  exactly  repre- 
senti'd  by  the  sejtticiPinia-s  of  lutulern  medicine,  while  the  loc^d  lesitiuB 
are  fittiug  examplen  of  a  liK'id  dyscrasia.     The  local  lesions  of  glan- 
ders   may   be  sjtid    to   represent  the   Hippocratic   local,   while    the 
toxjcmia  accfvmitaiiyin^;  it  in  acute  ghmders  rejireKents  the  K<^neral 
dyscrasia.     Humoral  j>atliolo^;y   tinds   its  justiticatiou  in  both    tox- 
jemias  and  se]>tica'mias. 

Long  before  the  iliscnvery  of  bacillus  mallei  it  had  l_»een  exi)eri- 
nii'utally  demonstrated  that  the  blood  contained  something  that  wjis 
the  cause  of  plunders.      What  that  some*hiiiK  was  no  one  knew. 

SchimmiiiK  (Ihtrpat,  ISTa)  sums  up  the  results  of  these  exjwri- 
nients  as  follows:  "Venous  bIoo«l  from  a  glanderoil  horse  iDJCcied 
into  the  veins  of  a  healthy  one  will  induce  inlanders."  "The  cfuan- 
tity  of  iiiJ4'cted  blood  ap]>ears  to  exert  an  iidlucnce  ujion  the  duration 
of  tlin  incubatory  sta^'e,"  which  simply  means  the  incubatory  sta^e  is 
or  may  1h^  (pianf Itatively  determined  by  the  ba<'illi  in  the  bl(M>d  in- 
jected. "The  blood  from  a  ghuidered  horse  appears  to  have  less 
int^Uisive  action  in  healthy  animals  than  the  nasal  discharge  or  the 
s.'cretitm  of  a  farcy  bud"" — a  clever  olwervation  explained  by  the  blood 
contiiuing  far  less  bacilli. 

These  nud  mnny  other  fa<-ts  over  wliicli  our  preileceasors  theorized 
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iiuil  built  bypotlieHoa  hiivo  fonnd  tLeir  explauatiou  in  the  discovery  of 
the  l>acillu8.  Theory  is  but  a  maaa  of  hypothetical  liuks  which  we 
eudeavor  to  forj^e  into  thoir  places  in  the  chain  of  awtuenco  to  make 
it  coinijlet-e.     That  is  science ! 

Tlie  8|>ei!ific  i)athogeiiic  products  of  bacillus  mallei  are  still  un- 
known. The  material  called  "  mallei n"  is  a  tiling  /-"'/'  ■*•'<'  in  name 
only.  H(j\v  much  it  iH  a  i>rtfduL*t  of  the  bacilli  and  how  much  the  re- 
sult of  the  decomi>oBition  of  dea<l  germs  is  uncertain.  We  are  told 
by  Vaiigbau  (Vol.  XHI.  fif  this  oucyclnpedia,  pago  lOi))  that  one  of  tlie 
"  preparatioiirt — termed  malleiii — contahiH  uuniemus  mibfttaiices,  i>ej»- 
toues,  globulins,  xanthin,  guauiu,  tyrosiu,  leucin."  Afl  all  malleiu 
preparalioDH  are  made  in  about  the  same  way  they  must  clnsely  re- 
seinl>le  each  other.  lu  j>roi>f  that  the  material  called  mallein  dttps 
not  represent  the  essential  pathogenic  or  toxic  factor  of  bacillus  mal- 
leuH,  it  is  only  necessary  to  not^^  that  the  injoctiou  of  healthy  hoi-ses 
is  imt  foltinvt'd  by  si^rious  disturlwmcp.  Wliy,  tliciv  Hhoidd  we  be 
told  that  "the  t'xin  of  glanders  is  mallein  and  contained  in  tiie  bac- 
terial cell,**  esiiccinlly  whnii  we  are  told  tlint  "  it  lias  been  sliown  that 
there  is  nntliing  H]>e(.-ific  in  this  action  of  mallriii  (the  HtHcalletl  diag- 
nostic action),  inasmuch  as  tlie  same  effect  is  pnnlui't'd  in  glaudered 
horses  by  the  injrc-tifm  rif  toxins  obtained  from  other  liuetoria."  If 
tlie  position  here  taken  aH  U*  the  lu'lion  of  the  bacilli  of  glandei*H  in 
its  host  is  corrpct,  then  it  will  l>6  found  impossible  to  prove  the  dis- 
covery <if  a  or  the  toxin  of  glanders,  if  the  pmof  be  that  reipiired  of 
the  bacillus,  the  reprtnluction  of  the  disease  in  /o/**  by  the  iuoculaliou 
nf  jnire  cultures,  the  same  as  occurs  in  natural  trausmissioii.  This 
assertion  is  e<[ually  true  of  syi»lulis,  tnl)erculosis,  and  every  i»arasitie 
diHoase  characteri/ed  by  neoplastic  ]>roducts.  The  neoplastic  prod- 
ucts rHpresent  the  invasive  nature  of  the  parasite;  the  fever  and 
parenchymatfms  changes  either  itij  toxic  action,  that  of  adventitious 
germs  accomp'iuying  its  invasion,  or  thi'  necrobinsis  of  the  nefjplastic 
and  invaded  tissue  and  the  absorption  or  generalizatitin  of  the  prod- 
uet  over  the  system.  The  general  di.HturbanoeK  and  the  htcal  neo- 
plastic pheni'mona  can  never  be  the  result  of  fine  and  the  .sam<i  cause 
unless  we  go  t<i  the  bacteria  as  such.  The  neoplastic  condition  must 
either  be  the  result  of  the  local  <levploj»ment  of  tlie  microorganisms 
or  of  a  germ  product  whi<'h  acts  only  as  local  tissue  irritant,  f(^r  in 
glaudei-s  as  in  tulw^rculosis  and  Byi>hilis  the  neo]»lastic  processes  are 
constantly  going  on  in  perioils  when  the  host  is  absolutely  free  inmi 
fever,  the  only  itatJiognomouic  phenomenon  of  infection.  Infection  is 
general.  It  can  never  lie  hx'al  except  in  (uigin.  Tn  so  fjtr,  then,  as 
the  glanders  bacilli  are  neo|)lastic  in  their  action,  in  so  far  is  the  dis- 
ease invitsive. 
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Althoagb  uoue  of  the  clieiuiual  ]>roduct8  of  bacilliia  malleus  are 
known  to  us,  the  resalts  of  tLe  presence  of  the  bttcilli  in  the  host 
force  the  nssuiuptiou  of  at  least  two  (listiiu't  cLemical  prodactn,  each 

haviug  spet'ifit'  aotiou.  AVitli  tho  (^'oui^rnl  toxic  or  fever-geueratiug 
product  we  have  little  or  notliing  to  do.  Infinitely  more  iiu])ortaut 
a.s  arc  itH  eifects,  l>eiijj^  iu  fact  the  fat<*fiil  product  of  the  jmrasite  in 
ndatiiiu  to  its  h<Kst,  Htill  tiii'v  Jirp  ho  W4i11  kmiwn  and  comnion  to  so 
many  diHoases  that  they  need  no  detailed  diaciissiou.  Its  actiou  is 
mauifest  iu  fever,  diiTuso  pnronohyniatoua  cliauges,  aud  tlieir  effects 
on  the  geuHral  c<Miditit»n  of  the  host.  These  lesions  and  tho  rise  in 
temi)eratiire  in  thi;  acute  form  of  ^^landers  find  their  cause  ontireJy  in 
a  spetafic  toxic  product  of  Iwicillus  iiiall<^i.  A  certain  pai't(liciw  much 
is  not  known)  of  thest*  *listurltann's  is  undoubtedly  dui^  to  tlie  action 
of  adventitious  microorganisms,  when  present,  which  gain  eutrance  at 
the  supoificial  lesions  of  tho  sr>ecifie  bacilli,  and  often  accoujpany 
thoni  in  their  dis[)crsion  over  tho  Ixwly.  Another  portion  of  these 
disturbanceB  must  be  attributed  to  the  irritating  action  of  tho  necro- 
bi<jtie  chi'initvd  i)roduots  on  tho  coll  action  iu  general.  It  is  evident, 
tlinrefort),  tliat  tho  action  of  a  specili«  "  mallnin"  iu  glanders  is  more 
or  leas  limited  eveu  in  tlie  acuta  form  and  quite  rjuestionable  in  the 
cLrouic. 

As  heretoforo  uoteil  every  patho^^euic  microorganism  lias  not  only 
its  peculijir  y:onl(»gical  host,  but  its  i*eculiar  tissue  or  organ  in  which 
it  livt'S  :iiid  upon  which  it  fvuts  its  cti'ivts.  Added  to  this  the  infec- 
tious paiasitrs  nft-fU  c\crt  ihi'ir  iuliu^'Uct*  on  speciiil  tiHsues  or  oi^ans 
through  a  s|MM'ifn'  product.  Whi^tJKn'  tiiis  [irodnct  is  invariably  the 
diroct  causi-  nf  tlio  goucral  distuvbaucns  is  (piestionable.  In  tetanus, 
for  iustuue*\  tho  spccilic  action  of  the  toxin  is  on  tlie  mot4)r  neurons 
in  thn  cord,  juid  it  is  a  ipn\slinn  if  the  fever  and  some  at  least  of  the 
paronchyniatous  cliaug^^s  iu  othr^v  organs  tluui  the  muscles  are  ^otof 
s(.vnudfir,\  Uatuit'  and  Inrgcl.v  n-llox. 

The  one  i^fJ'wt  of  bacillus  mallei  which  can  lie  surely  attributed  to 
a  chemical  product,  a  tovin,  is  a  ditfuso  irritntiou  of  tlie  connective 
tissucof  thclHuly,  manifest  iu  the  donsn  parenchymatous  organs  when 
it  Ijwomes  more  or  less  sclenjtic.  This  ditFnso  irribition  of  the  oon- 
noctive  tissue  lias  no  relation  to  thi>  common  uooplastic  products, 
tniicrcIoM,  unduios,  nodes,  and  irregnhir  grow  ths,  to  which  has  been 
given  the  name  gramiloniata  from  their  relation  to  granuhition  tissue. 
TJiese  neoplasms  Iiave  an  entirely  ditl'erent  primary  ori)^in.  Xaturally 
this  dilfusn  cninpllcatiuii  of  the  stromatous  ('onnective  tissue  can  onir 
occur  in  the  chronic  form  of  glanders.  As  fever  is  seldom  present  in 
this  i.yrm  it  is  evidi'ut  that  tlie  same  toxin  which  causes  fever  cannot 
bo  the  cause  of  this  iliirusc  irritatiun  uf  the  connective  tissue.     Tliis 
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dishirbance  is  to  bo  seen  iu  the  diffusely  abrunkQU  kidney  of  clirouic 
glautlers,  the  diHturbttnce  being  niaiiife.st  iu  life  by  albuminuria  and 
iiheu  also  by  Ciusts  iu  the  urine.  In  the  liver  the  same  sLruiLkeu  con- 
ditiou  is  to  bo  seeUj  which  is  alao  manifested  iu  tlie  brown  atro]>hy  of 
tlie  liver  iu  chronic  glanderH.  The  deune,  liard,  unelaatic  condition 
of  the  spleen  must  also  Lave  bocu  ni>ti<'ed.  Tlie  lymphatic  system, 
particularly  the  ^dands,  undorj^oes  the samB  disturbance.  Induration 
of  the  peribroncliiolic  and  nrteriolic  tisHuo comeB  iu  the  same  category. 

The  AeoplaHtuafa. 

The  circninscnbed  neoplasmatji.  in  glanders  liave  a  far  more  direct 
or  immediate  relation  to  the  Itacilli  than  the  ditTuse  sclerosis  of  the 
stromatoua  connective  tissue  just  spoken  of.  The  question  is,  How 
far  direct  physical  irritation  of  a  circumscribed  colony  of  bacilli  takes 
pai't  in  tlioir  productitm,  av  hf>w  far  it  is  duo  to  A  chemical  irritant, 
the  prmbict  of  the  colonized  bacilli.  The  direct  orij^dn  of  these  neo- 
jjlasmata  must  lie  sou^^ht  in  the  l>acilli  iu  the  first  place,  and  tlmir 
direct  irritatiuj^  aetiou  on  the  tissue  immediately  surrounding  them. 
The  bacilli  are  carried  over  the  btid_\  from  tlio  primary  seat«  of  in- 
vasion din*ctly  by  the  bloo<l  circnlntion,  aided  indirectly  perhaps 
by  the  ]yniphrtticM,  thniUKh  which  they  may  finally  enter  the  circula- 
tinn.  Other  ucuphismata  fiuil  tlieir  orij^in  in  the  action  of  bacilli 
within  tlie  brffncliifdcH  or  at  their  Itibm-atinus.  At  j>reHent  we  Lave 
in  do  with  the  distribution  of  thw  bacilli  by  the  circulation,  which  we 
will  consider  under  the  heail  of 

iJlrert  ainl  hidirevt  MvUtAtasis, 

The  blood-vessels  may  bo  termed  tlie  canals  for  the  dispersion  of 
invading  i>arasites  over  the  or^aniHm  of  the  host,  w^hile  tlie  blood 
itself  may  be  looked  upon  as  the  dispenser  of  their  frnit. 

One  of  the  favorite  tiieories  of  some  of  the  ^Titers  on  glandei'S  in 
the  iii"st  half  of  this  century,  or  even  later,  was  that  it  was  a  jjyipmia. 
The  assertion  has  l>een  deniPil  by  mnny,  but  it  cannot  be  succensfnlly 
contradicted,  if  we  limit  its  bearing  to  the  so-called  neoplasmata.  The 
rpiestion  is.  What  do  we  understand  liy  pyipraiay  If  the  historian  of 
medicine  is  consulted,  he  tells  us  that  from  some  local  abscess  or 
purultMit  centro  pus  gets  into  the  blood  and  is  carried  os  pus  over 
the  b<^y,  and  left  here  and  there  at  convenient  i)laces  where  it  causes 
new  or  sec(nidnry  jms  centimes  or  abscesses.  Iu  this  historical  sense, 
then,  pyicmia  is  pus  or  altscess  metjislasiH  via  the  blood.  Instead  (*i 
pus  metastasis  we  now  say  that  pyromia  is  the  conveyance  by  the 
blood  cuiTent  of  pus  generators  from  their  seat  of  primary  action  in 
tlie  lx)dy  to  secondary  localities  where  they  develop  and  generate  i^us 
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oentree  miuilar  in  the  firsU  A  greut  tlifi'en^uce  iti  iM>iut  of  fiu*t,  but 
none  in  the  essputial  idea.  It  in  pvidtMit  that  ])yfBmia  in  the  modem 
ftcnse  dooB  pltiy  no  incouflidorable  role  in  glanders.  Leaka>inia  ia 
quite  a  common  condition  in  clii'ouic  plunders,  and  the  fact  that  ub- 
HOeAs  forinittiou  itv  pus  gf^neration  to  a  widely  diHpenfed  di^n*«>  Ih 
quite  common  justifit^s  the  t-onclusiou  that  th«  anoiout  phyHidjiiu*, 
sofMiig  Ixith,  thought  the  leuksemiu  blo4^  came  from  a  hx^d  aliHot-Ma 
by  al)flori>tion  and  forir.(»d  now  onoM  by  de]>oHition.  Metantaais  in  the 
larger  and  mon^  gcnoral  nanio  which  inchnhArt  iiynMnia.  MotaHtaHia 
plays  a  1>ig  part  in  tlie  devehipment  of  noophismata  in  glanders. 
i3act<^rial  emlMfli^m  is  tho  ehii^f  factor.  If  the  cuilH>li  cituHint  of  Im- 
cilli  iimltt^i,  pure  and  nudefiltnl,  Hiin]>le  uiK-ontaniinat«Hl  neo[>ta8nm  may 
result.  If  u<.1veutitiouB,  pus-generating  gonna  are  mixed  up  with  the 
glandern  bacilli  in  a  priuuiry  lesion,  and  the  germ  mixture  gains  ne^  ^ 
ceHH  to  tlie  circulating  bi(H}d,  forming  liacillary  cndioli,  then  tlie  Hei*- ^H 
ondary  proce.sHeH  are  no  more  l^euign  ueoplasmata  like  the  firnt,  Imt 
are  malignant,  degenerating,  purulent,  ichoroiw  — in  <*ther  wonU, 
pyieuiic.  The  iiucHtiim  in,  Are  the  glamlern  iMcilti  pus-geuerators 
wlien  virulent? 

CihiiiderM  Ijeiug  invariably  due  to  Inral  iuvaHion,  in  the  first  in- 
stance, let  the  locality  Ih*  in  the  mwal  paHHagen,  the  lar.vnx,  trachea, 
lungs,  or  Hkiu,  the  ))athological  diHturl)anceH  d(j  not  extend  to  JUiy 
great  degree  /w/*  ronfinuifntnn,  that  is,  by  the  direct  and  gradual  in- 
vasion of  the  ti^Aued  flurrouutling  the  htmn  iurasiontH,  but  in  i>ne  or 
two  ways  which  may  be  called  direct  and  indirect  blood  transmiHsiim 
or  metastaHis. 

By  tlirni  viftanfftMig  is  meant  the  immediate  entrance  of  the  l>acilli 
into  the  veins  at  tlie  seat  of  invasion  l\v  corrtision  of  their  walls,  and 
tlie  transference  of  the  luicilli  over  the  Ixxly  by  tlie  circulatii»u  until 
they  collect  or  hxlge  in  a  snudl  artery  or  arteriole,  Iwicterial  embo- 
lisHJ.  forming  an  einlxilic  infarct,  which  may  be  l)enign  or  malignant 
in  occorilauce  with  the  virulence  of  the  glaudera  bacilli  f>r  the  admix- 
ture of  pUH-geuerating  gtirms.  Thti  chief  seats  of  surh  bacillarv  em- 
lK>liG  infarctions  arc  the  lungs,  the  respiratory  muci>sa,  incbuling  that 
of  the  nr>Ho.  and  the  skin  or  sulKrutiHT  any  of  which  hx'alities  may  also 
be  the  suat  of  the  eentrea  of  primary  invasion.  As  these  localities  of 
primary  invasion  are  invariably  more  or  less  directly  in  contact  witli 
Uie  oi>en  air,  esiMHtiallv  the  njisal  mucosa  and  the  skin,  they  offer  the 
ver}'  best  op[K>rtuuity  for  the  invasion  of  the  common  pus-generatiuK 
with  the  S|>ecitic  germs.  In  cjise  of  Imcti^rial  emlxjlism  from  such 
centres,  the  infarction  is  sure  to  V>e  lujilignant  and  the  resulting  neo- 
plastic pnxlucta  of  a  ue<'robiotic  nature,  from  which  again  bacillary 
^mbolitim  to  other  |>artH  may  take  place.     It  has  long  b»eu  known 


timt  tliroinlnirt  fonnatiinirt  iu  the  veiiiH  iu  tbo  ujibhI  sojihiiu  or  in  iU^ 
subontit?  ill  tke  viciuity  of  the  neerobioticleflious  of  acnto  glaudeiB  are 
very  coiumou,  aiiJ  tus  the  uecrol)iotiu  prncesseH  extt'ud  to  the  ualLs  tif 
ilio  vfiiuH  the  thrombus  must  UJider^o  jmtritl  de^^PUeration,  ami  the 
embijli  frmn  it  must  Imvo  the  sniiio  fhiir.ictoristicH,  uud  hucU  rhtirtu^- 
teristicH  uiuat  extend  to  nt^ttj>hiHiuH  due  to  thewe  emboli  or  iufarctioii 
I>r<»ressPH. 

It  hrta  l>een  claimed  that  a  certain  proportion  of  tho  noopla.sms  iu 
^laiiderH,  especially  the  tubercles,  were  iuvariably  developed  finuiud 
ji  feiitral  vessel  from  which  radiated  a  network  of  capilhirioH,  between 
which  were  cells.  The  same  ia  also  true  of  a  certain  portion  nf  the 
nodes  as  well  iw  larger  growths;  tliat  if*,  tliey  exti^ud  from  the  walls 
(»f  a  bh>od-vea.sel.  When  the  emboli  are  composed  entirely  iif  liacilii 
mallei,  pearly^  hard,  enduring  tul>ercles  or  growths  develop;  when 
other  germs  are  mixed  witlt  the  ghuidei-s  bacilli  necrobiosis  begins 
in  the  centre  or  in  the  immediate  vicinity  of  the  vessel.  Whether  this 
iuterprotation  1)6  correct  or  not  and  whether  or  not  the  baeilhis  mal- 
leus is  piis-produc'ilig  iu  virulent  fcu*ni,  the  ctiiiditionH  <l('S4TibtJil  may 
be  seeu  in  evei'y  comparison  of  chronic  ami  arute  glanders.  As  has 
lieen  i*reviously  iutimated,  if  ou  the  mallein  t<*Kt  being  applied  t-o  a  case 
of  suspected  chronic  glauders  the  reactive  fever  occurs,  and  we  know 
that  for  months  j  iriivious  the  auinial  has  Ihmui  fever  frt^e,  and  on  a  uecro- 
Bcopical  exairiination  we  find  Bimply  indurative  sclerotic  neojdaams 
and  only  glandei^s  liacilli,  with  a  tendency  to  calcification  rathrr  than 
dis.solutiou,  and  on  the  necrosc()py  of  a  feverish,  acute  ciuse  iiud  id- 
cerations  in  the  resitiratory  tract,  6(tftened  thrombi  iu  the  veins  and 
necrobiotio  jieoplasms  niid  infarctions  fuU  of  mixed  germs  in  the 
luuga,  what  are  we  t()  think?  Are  we  to  assume  that  the  glaudei*s 
liacilH  form  a  fever-producing,  tissue-destroying  toxin  wliicli  is  dis- 
l)ei-sed  (tver  the  body,  or  that  in  reality  the  toxin  is  the  product  of 
adventitious  germs?  Certainly,  the  conditions  indicate  the  last  t*.*  be 
the  case.  It  is  ceHaiu  tlnit  the  fever-producing  Hubstiuco  is  immedi- 
ately coiitiecteil  with  the  necrnbintie  cnidititnis  of  acute  glanders,  as 
fever  is  not  an  accompaniment  of  ciironic  ghinders;  and,  us  the  micro 
organisms  in  the  fresh  tubercles  and  nudes  of  i-hronic  glanders  are 
most  generally  bncillus  malleus  only,  and  no  fever  is  jtresent,  to  what 
coucluMiiiu  are  we  forced?  To  be  sure,  variation  in  virnience  mav  ac- 
count for  tiie  differences  in  acute  and  chrotiic  glanders^  adventitious 
germs  only  aiding  an<l  abetting  iu  the  acute  form. 

Lunirci  nn't(isf(ts!s,  or  the  indirect  disperrtion  of  tho  bacilli  from  the 
seat  of  a  primary  lesion,  takes  place  by  the  lyraphatics,  as  well  as 
do  the  absorpti(Mi  and  dis]>ersiou  of  any  chemical  ]iroduots  of  the 
germ  in  the  infested  centre^  or  of  the  necrobiosis  ttf  tissues  iusuch 
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cputres  From  the  lyiniihaticH  Hnth  facttii-H  aro  jtoured  into  the  blood, 
Hud  from  thenoe  metJiHtaHiB  to  other  orgiiu,s  takes  jilace,  or  tho  chem- 
ioid  irritauts  lire  tlistrihuted  over  tho  ort^auism  of  the  boat*  WTien 
bftfilli  fiud  their  way  into  the  lympbaticH  aiul  l>ficome  fast  in  the  tis- 
8Uoa  of  tLii  next  l^>rupli  (^lautls,  tho  rosultiug  neophism  ■will  exoctlr 
roaeiuble  tliiMe  meutiuuetl  above.  If  tho  bacilli  aro  Htrictly  tho^e  of 
glanflprs  ami  not  vpry  virulent,  Iw^nign  neoi>|{isniH  subject  to  selerofiis 
or  wileificatiou  will  bo  formed;  if  tho  luicilli  aro  rirulout  or  otlier 
germs  are  mixed  with  th«  ^laudtrn  Imoilli,  uecrobiosifl,  i)uh  formation, 
and  au  ab-scesH  aro  sure  to  occur  in  the  gland.  An  abscess  in  the 
lyiii])h  ^hmd-s  is  evidence  of  pyasmia  or  the  extension  of  pus-g«»nera- 
t^trs  fmiii  an  uU^HratiDii  in  the  territory  drained  by  the  l^uipbaticfl 
leatliiig  to  such  a  gland. 

Itvsfiiinhnj  Infevtkm. — Infection  via  the  respiratory  paasa^ee,  tlial 
is  by  jispinitiiin  nf  the  biicilli,  if^  generally  thought  to  l>e  the  most 
cnmiiion  way  of  inflation  in  glanders,  ^^llile  this  may  Ije  true,  it  by 
uo  means  bars  tho  f^ict  that  metfistatic  lesions  in  the  lungs  luay  occur 
in  a  ease  of  rutJiui-nuH  or  ujinal  glanders  as  the  priuiary  lesion.  It  is 
uIho  a  fact  that  niet;istjusL'H  from  a  nialigiumt  ejise  of  farey  may  have  a 
like  eharaeter  in  the  lungs,  and  that  from  the  pulmonary  lesions  metas- 
tases to  tho  brniu'liial,  trnfli«^jil,  and  nasal  mucosa  may  take  plaoe, 
which  will  havii  tho  clmract<»r  of  the  original  lesion.  On  the  other 
haml  if  iufectiim  per  aspired  Uicilli  takes  place,  the  glanders  bacilli 
must  havo  tlin  ability  to  nttach  thenisolves  to  tlio  mucrjsa,  ami  either 
peur^trato  the  iutact  mucosa  <>r,  wliat  is  mure  probable,  begin  their 
work  by  invading  tho  neck  of  a  raucous  gland,  where  they  multiply 
and  still  further  invade  tho  (issuf^n.  The  fact  of  atolectasla  being  a 
cumiiion  losinu  in  the  lun;;s  in  glanders  does  not  ueeessanly  jioint  to 
the  entrance  of  the  sj^ecific  l)aeilli  into  the  bronchioles,  for  tbat  con- 
dition niiLv  Folhiw  any  catarrlial  olwtnictinn  of  tlio  bronchitdes.  On 
tlio  oth'^r  hand,  tlu^  I'xtunsion  of  largt*  nei>[)lastic  indurations  from  the 
widls  of  a  lironchiol**,  tho  character  of  the  lesion  often  giving  rise 
i\\  i\if  most  cxtensivn  dovelopmeuts  of  this  kind,  points  to  tbe  in- 
halation ot  ghindcrs  l^acilli. 

The  abstnirn  of  h-sious  in  tho  iiitestinert  indicates,  or  makc^  im- 
probablo,  that  infi-ctinn  does  not  occur  that  way,  even  though  it  ia 
trno  that  glaiidrrs  liacilli  must  bo  advanced  to  the  pharynx,  both  in 
nasal  and  in  laryugeal,  tracheal,  or  pulmnuary  glanders,  and  must 
necessity  bi*  swallownl.  If  not  dt'^troyed  in  the  intestines  of  th« 
host,  as  the  absi*n(N^  of  intostiiud  lesions  niost  strongly  indicates,  tl 
bacilli  must  Iw  passed  off  svitli  the  firces  which  in  this  way  may  pi 
a  serious  part  in  th<>  exli-nsjim  of  the  disease,  and  which  must 
Buspect^'d  until  the  contrary  is  in  soiuh  way  proven. 
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Pathological  Anatomy. 

Having  in  tlie  previouH  section  eDtleavored  to  indicate  tiie  work  of 
the  bacilU  in  the  infected  oryauism  and  the  geueeiH  of  tlio  priucipai 

leBiouH,  it  uow  beoomes  us  to  cousitler  tbe  liitter  in  an  f>bjeetive 
Hen^e.  Tlie  t;LiiniL'tt»ristit;  loHiims  in  (glanders  consist  in  a  more  or 
less  scattpr^'d  devekiiiment  of  tiihert-ies  or  notlules,  nodes,  and  ir- 
rt'^;ularly  slijq>tHl  u(M)(>laHiiis  of  lutue  pxteudcil  dimonHiouH.  In  acnte 
t;UuulerB  the  gpncral  t^'iid<*m*y  is  to  tlu^  dfvelopmpnt  of  neapIiLstie, 
necrobiotic  processes  which  pass  at  once  into  ulcorntiftu  and  abscess 
fitnuatiou,  aud  a  widely  diHsenjiuated  taberculnsis.  In  oliroiiic 
glanders  the  teudenry  is  to  the  devflDiuneiifc  of  Biuiihtr  neoithisius, 
with  the  addition  of  extt^naive  nooplaatie  indurations  whicli  have  the 
characteristic  of  pi'rinancucy  niiicli  iiMtrp  stningly  niarkcd.  Tu  the 
discussions,  some  twenty  years  sini-t',  (»f  thu  lesitnis  of  ^;laiidei's  as 
Tvell  08  those  of  tulKirculoHis  and  all  neoplastic  prooessea  men  wore 
theiiisclves  out  in  the  oiuh-avor  to  disrover  aud  ileffud  th«>  individ- 
uality of  siicfititt  fi'lls,  and  thi^  litenituvfi  is  full  nf  pnh'uiirs  as  to 
what  was  or  was  not  a  specific  cell.  We  may  reml  leanictl  discus- 
sions, of  ouco  great  authority,  of  the  sjieciHc  diagnostic  points  of 
glanders  cells,  tubfrchicrlls,  cancprci'lls,  etc.,  Jiiid  that  giant  cells  were 
pathognomonic  to  tuberculosis,  jdl  of  which  haa  now  been  shelved 
anions  the  Htili<iuatpd  "curiijs"  of  triditioual  pathology.  Tradition 
is  invariably  atbu-liPil  to  terror.  History  pin-ges  it  of  error  and  tlieu  it 
becomes  fact  instead  of  tradition.  The  result  of  ]>athogeuetic  inves- 
tigation, sincp  the  introdm-tion  of  niiproorganisn*s  into  the  arena,  lias 
bcHU  to  disband  tlip  dpcpptivn  array  of  hppcitic  cells,  and  tlip  recog- 
nition of  the  fiict  that  all  neoplastic  cells  are  but  the  same  thing  as 
the  embryonal  form  of  the  iiiatricial  ttssup  iu  artive  devt']o]unent, 
often  mtMlitied  into  abuornialities^  but  still  recognized  as  04-i'uniiig 
somewhere  in  normal  develoinnent.  If  there  is  anytliiug  mtirpho- 
logit-ally  S]H'ritic  iu  a  neoplasm  it  is  tln^  variation  in  the  rpciproral  re- 
lations or  a  disarraugeinent  of  tlip  cells  from  the  normal  ty]>i^  of  the 
tissue  from  which  they  spring.  Nec^jdiistie  osseous  tissue  may  lie 
bony  or  t)8teoid.  Viut  it  can  never  have  the  reg\dnr  arrangement  of 
physiologienlly  dev*dop**d  bone.  The  neoplasnis  of  jiarasitie  genera- 
tion fiud  their  8|iecifieity  not  in  their  cell  structure,  but  in  the  pres- 
encp  of  their  sfteciiic  causr-.  (Jiveu  two  pieces  of  lung  tissue  of  Pfpially 
fresli  nodular  or  tubermlar  eruption,  with  no  history,  upon  the  same 
8i>eciefl,  the  one  of  glanders,  the  other  tuberculosis,  the  dill'erential 
diagnosis  would  <Ipj)emI  on  the  ileinoustratiou  f)f  bacillus  tulM-rcu- 
lusis  far  more  than  on  (litVerentiati<m  iu   the  cell   structure,  which 
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no  aeiiHiible  luLthologiHt  w<3uM  bother  about  to-i^Liy.  lu  tliia  regard 
not  inanv  joam  LaA'o  jjaasod  8inco  a  board  of  Lealtli  condemned  au 
imniPUHR  number  of  sheeji  carcasses  on  account  of  tuberculosis,  iLe 
Innj^s  b*^ing  fairly  filled  with  disHomiunted  tubercleH  and  pneumonic 
CPiitiPs.  "Wliilo  tuberrulosis  ma.y  or  may  not  l.^  limited  to  phthisis 
tuberculosis,  there  are  many  varieties  of  tuberculosis  veriniuosa 
etiually  six'cific.  That  in  the  wheop's  luugH  was  of  tliat  nature. 
These  tubor<-los  never  undergo  caseous  degeneration,  never  form  cou- 
^hjiiieratious,  never  form  cavities.  T}jey  do  calcify.  In  every  fresh 
one  an  emltryo  worm  may  be  f<innil.  Barring  the  worm,  in  a  cellular 
sense  tliey  could  sL-arcely  ^M^  differentiated  from  a  very  fresh  ylaiiders 
or  H[)ecitic  ]>hlhi.sieal  tiiberelp.  They,  too,  are  composed  of  ronnd 
but  vf'ry  f<*w  nii^^ralory  (tIIk.  They  are  a  fibrous  variety.  There 
are  ollifis.  It  is  ouly  liniitedly  true  that** the  ueiiphiKms  in  glan- 
ders, the  ^rauuloniiita,  an-  but  the  accumulation  of  migrated  leuc*"*- 
cytes."  It  irt  true  that  tlie  very  transient  neoplasms,  especially  tuber- 
cles, (if  acnto,  and  the  more  slowly  neerobiotic  of  suhacntc  ^l^-nders 
are  eom]>i)Hed  <if  tin 'se  cells,  but  the  slower  the  development  of  the 
neojihiHin  the  more  is  its  structure  made  n\t  by  the  rouud  cells  of  cou- 
nectivp-tisHue  proliferation  and  tlie  more  jiermauent  is  the  tissue,  it 
having  umrt*  stl'l^^^^rly  the  t4:'iulnncy  in  or^aiuzatinn.  AVTiile  there 
is  HO  diiubt  that  the  permanency  of  the  neophi.Hm  is  dependent  to 
a  large  de^jree  on  the  various  sta^^es  of  virnlence  of  the  etiological 
bacilli,  it  is  no  less  true  that  the  natiire  of  the  matriciul  tissue 
phiys  an  important  determining  role.  There  is  far  greater  t-eudency 
to  perinaiiency  in  the  tnberclr-s  or  circumscribed  neoplasms  in  the 
lungs  r>r  tlie  lymph  glands  than  in  those  in  the  mucosfio  or  cutis,  and 
more  still  tluin  in  tliose  in  the  liver  and  sjileen. 

Too  much  stress  has  been  laid  on  the  bacilli  alone  in  this  rej^ard, 
aihl  also  in  the  assertion  tliat  it  is  due  to  the  bacilli  entirely  that  the 
tubercles  in  pldhisis  are  more  j>rone  to  c<aigliinit*rate  develojinient  and 
caseation  than  they  are  in  ghindcrs,  whereas  the  nature  of  the  tissue 
inviidcil  more  largely  dflenniin's  that  pitint;  the  bacilli  in  tulterciUous 
})hthisisdevi'loping  in  a  vitiatetl  and  jiredispoHed  tiKHue,  while  l^acillan 
malleus  comes  in  contact  with  a  healthy  tissue  and  the  physiologic  ' 
disposition.  ;it  least  lu  the  horse,  farts  which  cannot  be  overlookedi 
considering  results  in  ]tarasitir  invasion. 

In  glanders,  at  least,  the  differentiation  of  its  clinical  conrse  int< 
arutc  anil   chronic  has  far  more  to  do  with  the  explosive  toxic  infec 
tion  than  thelrwal  lesion  y>cy*.s'(,  which  acts  prinoii>ally  as  thedoorwa 
of  direct  infection. 
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Lesiona  in  the  Nokb. 


It  lian  heRU  j^'ouorally  tliG  cuatoiu  to  (litftToiitlatfl  tbn  t'DnsitWation 
of  tliR  IpHitms  in  gluiulerH  hh  wuhuI,  imliiioiuirv,  and  cutvnftiuH  ^^l;iu- 
ders,  tn  wbioh  there  would  be  m*  olijectinu  wfn*  it  not  that  w«c'li 
imiikod  iiidividuuli/iitiou  htxH  a  bad  effect ou  the miud of  tlie  inexperi- 
eufed  reader,  iu  whom  tliere  Ih  al\V!i\  h  tot*  iiinrli  of  u  t^iidriiev  in  that 
direction.  Thin  specialization  of  lesions  in  one  of  the  woakiioHsrH  of 
modern  jMithohigy,  Dn  top  of  tlxat  the  error  has  a  Htronj?  traditional 
foundatii«n  and  ih  fast  ront^Ml  in  the  ntiiid  nf  the  h-utv  and  many 
piaelilii^ni'vs.  Its  KtMn*ralizatioii  may  be  trariHl  liack  (o  tlm  ^;reid 
LaioHse,  wljo  speaks  thus  ilisdainfiilly  of  Ids  predeet-HrtorK  and  their 
oijiuious:  "The  ancient  authors  knew  iKithin;;  morn  i if  thn  srat  nf 
j^lanihirs  than  tliey  did  of  its  treatment.  S'>me  linikt'd  UfKia  it  as 
located  in  tlie  lieml,  others  in  the  lungs,  others  in  tlic  kidneys,  otliers 
in  thi'  stiMJKU'li,  to  all  (ff  which  tliey  pi\t*  the  )i;ihit>  i.f  j^hmders." 

Ihat  JjafoHse  knew  little  more  tlian  tlin^t^  "ancient  authors"  ho 
at  once  Hhows  in  awsertiufL;  that  "to  asKUum  that  ghiuders  is  seatt^d  in 
tho  lung's  is  ]iardouable  :  (1)  b'causn  they  cuninniineato  with  the  nose; 
{'2}  iK'causo  a  discharge  from  tiic  lun>^s  by  way  nl  the  ni>se  ihws  take 
place;  (H)  bec^uise  it  is  oft<»n  nuxed  with  the  nnsal  discharge."  .  .  . 
"The  ancient  authors  often  erred  in  distinction.  To  assi'rt  that  gljtu- 
ders  is  situated  in  tiie  kidiievs,  sjih-en,  liver,  or  iu  the  Lraiii,  is  con- 
trary to  good  eense.  They  utterly  iguoretl  the  fact  that  there  was  no 
comiectiein  between  those  parts  and  the  nose"  (filrf). 

"  I  distinguish  glanders  acrording  to  its  nature,  as  glanders  j>i<>i»- 
erly  speaking,  and  glanders  improperly  so  called. 

"True  ghunlers  is  the  discliarge  winch  conies  alone  fn'na  the  pitu- 
itary uieudu'iine  of  the  nose.  It  is  irH|)ro]ier  tn  sjieak  of  any  othi^r 
form  of  glandei-s  than  this.  Kvery  other  disease  tliau  tliis  is  not 
glanders. 

"(Uanders  may  l>e  di-stinguishocl  as  sinii>le  and  cnnij^lex.  Sini|de 
glauders  comes  from  the  pituitary  membrane  direct,  ('oniidex  glan- 
ders comes  from  the  same  and  the  lungs  at  tlip  siinie  time.  Primitivo 
glanders  c<)uies  indefieudent  of  all  otljcr  complii'ations.  Secondary 
glanders  is  that  which  follows  ou  other  diseases." 

Oreat  as  w;lh  the  authority  of  Lafosse  lie  was  ignf)nxnt  of  the  facts. 
It  wnnld  seem  as  if  fill  autlior  wlio  could  write  thus  Inid  never  made 
necr(>scopicaI  studies  iu  a  case  of  *'hronie  glauder:^,     Sueli  is  jnob- 
ii\\\\  the  fact,  for  *' pulmonjiry"  glanders  did  not  l>eeomB  known 
a  half  centurv  ur  more  after  Lafosse.     The  idea  of  Lafoss" 
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in  the  world  still.     It  in  very  difficult  to  wake  a  horseman  believe  ao 
auinml  has  glanders  whou  haa  from  na^al  diaoiise. 

It  will  he  reniprnl>ere<l  tliat  of  21l>  DPoroHCopieH  on  horsea  killed 
on  account  of  glanders,  lesions  were  found  in  the  lungs  iu  all  but  10» 
and  were  wanting  iu  the  nasal  cavity  in  'd^i.  Of  62  other  uecroeeopi 
the  lungs  were  found  inta(*t  in  but  4  and  the  nnsal  jiitHsagiiH  iu  5;  i 
larynx^  trachea,  and  bronchi  were  diseased  in  12  of  these  52,  and  in 
7  of  tlm  other  71  examined.  Pulmonary  h'sions  freijueutly  antedate 
those  in  the  nasal  {lassages.  In  the  *^lf>  U^fore  mentioned,  this  was 
tlie  (*ase  in  more  than  half.  If  the  nasal  mnooBa  is  as  much  the  seat 
of  l>acillary  invasion  iu  glanders  as  the  genital  organs  in  syphilis, 
surely  the  **  ftx>ti»rint  on  the  sands"  is  wanting. 

When  the  primary  invasion  of  the  misal  muwwa  is  from  or  by 
bacilli  in  the  aspired  air  the  lesions  are  supertirial  and  generally  ex- 
tend iu  the  same  mauuer.     On  the  contriiry,  if  the  nasal  Iesi(»us  find 

iht^r  origin  iu  the  bloud  oiruula- 
tinn  and  iMicillary  cmMism,  while 
tliey  may  Ik)  ciiuidly  extt^nsiveihoy 
will  also  gonnrally  be  far  more 
profound  in  their  effects.  In  eithfjp 
C4ise  the  tirst  disturljunce  of  the 
mucosa  will  be  a  disturliaucfj  of  ilie 
circulation  and  diffuse  hypenpmia 
darker  iu  the  centre.  In  this  hyimr- 
M-Miia  will  \t^  seenacircnmacribed. 
gnulually  iMH-oming  itpatjue  centrfv, 
varying  in  si/n  fnnu  a  suiall  pin- 
head  to  that  of  a  millet  S4>^xl 
These  neoplasms  are  often  i.Hohit«<l 
again  they  aj)pear  in  groufw,  nev 
iu  the  conghtmerat4^  of  tuberculo- 
sis pro|H^r.  The  structurt^  of  these 
tulNTfles  has  been  alreiwly  dis- 
oussM.  When  the  result  of  very 
vimlent  gpnns  an<l  in  lu-utA  or 
suliw'ute  glajiden*  they  are  com- 
pcmoi}  entirely  <if  migrated  l«uoo- 
cyUaa  and  at  once  commenoe  tci 
break  down.  In  this  way  small 
ulcers  are  formed  which  srx^n  chj- 
alesoe,  thus  forming  ulceratcil  sur- 
faces with  ragged  mlges  and  ir- 
regular cc»ufines  which  extend   iu 


se       I 


fio.  l.-KztaadT«  VJam  of  titv  Muootm 
MemhrmiM  nf  th«  TCaMtl  Okvttjr  tn  m  Flonr. 
The  t»we  of  IIm  ukrr  !■  cvrnnlrd  adiI  lh« 
#d|F««  am n ••rt«fl  aim)  Rlud'l*^!  «  ith  Mitter- 
catar  r^'w^ha      Nr«r  tlw  lumpr  nlgr<parv 

•Mawaritnll  uloeraof  moro  no»nt  fomw- 
Uon,  wtLh  uUmvuIm  tn  prucnft  at  UOok 
tnMtanrvd  biio  oloani  fUolUBcer^. 
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circumiereuce  by  tJie  deveIoi>inent  and  iiecrobicwiH  of  siiiiilar  tiiberclea 
iu  the  tumetiod  etlgeg,  while  they  extend  ill  the  same  way  in  the  tis* 
HUfs  at  th4'ii-  liiiHii  which  is  covort*d  by  a  nioro  or  less  vincid,  Ki'iiyiah- 
whito,  yeilowisL-whitt*,  or  reddiish  iswitiu^  c(nupijsed  of  roimd  cells, 
exiul.'itfl,  and  Bometimes  extravasatiiius.  Tho  imcomiilicat*3d  tissue 
between  rtud  around  tlioxo  ulcoratious  is  inttsUHcIy  swollou  ami  hy]>fir- 
HMuic  id  their  imtjii^dbite  vicinity,  gradually  becuiniug  leHH  uu  an  tlit*y 
aro  departed  from. 

In  the  subaruto  and  chronic  forniH  tlie  stroma  or  connoeti\'e  tissue 
of  tliu  niucr»sa  uud  subiuucosa  cumes  into  actitm  ami  proliferaieH,  the 
ccUh  goinj^  into  the  stnictiire  of  tlie  neoplasm,  which  has  more  per- 
manoiicy  »>f  character.  It  is  hero  that  tho-  groat  cicatricial  deforma- 
tions of  llin  Hiucosa,  which  somiitiuu^s  twist  the  st*j>tuni  nasi  4)ut  of 
Hha|ie  and  itositiou,  largely  find  their  origin.  So  great  and  wide- 
spread is  this  cicatrization  and  sf>  wonderful  aro  its  railintinus,  that 
it  has  Ih'cu  liajipily  compared  by  lUbo  to  the  fnjst  pictures  on  our 
window  [tariert  iu  winter. 


Fin.  "J,  iTidunilfil  CiciitravM  nf  Foniw-r  IMttiTs  im  thi?  MucmiM  Mtfaibmim  <?(>Tertuu  tim  Svpium 
Niisi  In  llir  il<jr»i-.  TliMtf  part*  present  it  wlilt*-,  gllotroinc  appH«rnuce.  aittl  rtro  l»iit  nn'n|fn?ly 
KUjipUfd  ivitli  liluuil-vvsai'ls.     Bcluw  an!  sei-n  freHli  ulwra  ofa  iimre  reufiit  LTiip  {B"'llmjier). 


TIio  iiccroliiortis  often  extends  to  the  tissn<'H  of  i]io  sejitinn  n;isi  iu 
that  fifrni  of  nas.-d  invasion  connected  with  chronic  glanders  wbicli 
is  due  to  bacillary  cndiolisiu  in  the  ju'terics  of  Uie  srpiinu.  The 
lUMToliiosis  is  so  eKtreiiii?  in  wnch  casi^s  that  |icnetralioii  <^(  tlie  sep- 
tula takes  place  ami  irregularly  shaped  holes  are  made.  In  others 
loss  severe  tho  def<n-niation  may  Ik?  so  extreme  as  jduvwt  to  occlude 
the  passage  into  which  it  is  di't!erted. 

It  often  hap[ieus  that  au  animal  may  have  had  a  primary  affection 
of  the  mucosa  of  the  nose  which  healed,  leaving  cicatrices  behind. 
VuL.  XV.— 25 
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Kotliiiig  suBpit'ions  is  to  be  seeu  luilesH  on  moHt  »xiict  examiaation 
with  the  aid  of  a  reHectiuK  sijeculum.  Tho  uuimal  ujav  iviuaiji  iu 
this  couditiou  u  long  time,  tiio  procubBeH  i^oiu^  on  iu  tho  lunpi  aud 

other  parte,  wLeu  sudJetily  naaal  oompU- 
cations  will  appwir.  Iu  Hm-li  cimes  thoy 
are  iuvarialilv  t)f  emlxilic  tirigiu.  I'ln^rM- 
tions  may  develop  iu  the  cicatriztnl  titiaaes 
if  they  hapiK'U  t<i  hav<?  aitt^rit-H  of  sufli- 
cieut  dimeusious  running  throu^^h  them. 
Proluibly  from  iucumpleto  oiulKUiHm  « 
distiulMiur^t  of  tlu»  muiMiKa  Homttim^'s  *»C'- 
cui*s,  to  which  the  uiiixnt  (»f  diflus*^  iuiii- 
tratiou  nmy  be  giveu ;  the  tiaHue^i  become 
HWoUeu  and  hyi»er«Muit%  pruliforal**,  and 
form  irregularly  cout<»unHl  "Hi'ales*"  of 
indiinition  in  the  mucosa,  cloHely  attfU'htNl 
to  undorlyiu^i  tissues.  In  tlio  immocUate 
vicinity  tuberch's  often  develop,  accoui- 
IMiuiiHl  by  ulceratiuu. 

As  mentioned  iu  previous  pHK**;^,  the 
ucM^'obiotic  eomplieatiouB  of  tho  muoittMi, 
which  are  Kenerally  situatod  iu  the  upper 
lialf  of  the  puHua^es,  often  exteud  lo  the 
veins  and  attjuk  their  walln,  canauig 
thrombas  formation.  At  otlier  iimo»  the 
extension  in  bo  rupid  that  iucomplcUi 
tl)r<>mV>«>siH  takeH  place,  and  erosion  <kf 
the  wall  occurs  accompanieti  by  hemor- 
rhage; the  thrombi  are  then  soft  aud  c«»u- 
biin  not  only  thesiiecillc  bacilli  but  other 
genus.  It  is  Iu  duch  cases  tliat  so  mach 
maii^aumt  embolism  and  metastasis  oc- 
cur. Himihir  lesions,  IIhuikIi  nii>n«  of  the 
isolated  tubercular  uatnre,  occur  in  the 
sinuses  aud  on  tho  coucLie. 


Fia.   a.— An    Kl.tnEi»t»M! 
BaniJ.  with  Ljii>  : 
IboMucou*  M("> 
lum  Nail,  In  a  Hiov^  < 


CVatHcial 
'ii«  Bop- 


OUadvrs.  On  Uw  left  to  wmi  ui 
tooteccd  ulc«r,  aI«  In  pnioeMi  of 
rtofrlwtoo  CBolUngBT). 


Lesions  in  the  Lakyn-x,  Tiuc  ire.i,  and  Biioxcm. 

The  mucosa  of  the  trachea  is  complic^itod  iu  almottt  the  sftme  wi^ 
AS  that  of  the  septum  niisi,  though  it  is  doul>UHl  by  H<mie  authors  if  it 
ever  occurs  from  iHwilli  in  the  iuspiriNl  air.  Tliis  is  far  mon*  pr*»1>- 
able  tbau  the  assumption  of  insufflation  of  bacillnry  matt^.riiU  from  tlio 
leeious  iu  the  uanid  cjiviiy.     The  most  proliable  cansee  are  that  the 
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liacilli  are  in  tlie  air,  or  bacillarv  material  comes  to  tho  tracIiGa  aud 
larvux  from  lesiouH  iu  the  brivuchi,  whk-li  may  be  causeil  by  aHpiretl 
bacilli  or  from  tli«  Iuuj^'h  projier,  wliicli  may  liave  tlie  same  or  embolic 
orij^iu.  LesiouH  of  tLci  tr;u'hoiX  or  Iai*ynx  may  I>o  fiiuiul  iu  from  tifty 
to  HJxty  [HJF  cent.  *)f  tlio  caHos  of  ^iaiuler.s  uerroscopifally  <>xjimiiiml. 
Tliey  are  very  common  iu  tlip  Mor^a^ni  iliverticleH  in  the  larynx, 
less  so  ill  the  intrtdtiis  laryuj^is  an<l  <m  tho  epiglottis.  Cicatricial 
formation  in  the  anterior  wall  of  the  tnu-hea  is  often  excessive,  the 
extensive  i»blfiu^^  ulcerations  extentlinj^  Vietween  the  rin^^s  ami  compli- 
catinj4  the  peritracheal  tissues.  Iu  one  case  the  tlrfurniatiou  in  tho 
c(mrs(»  of  the  trat'iipu  could  not  only  l»e  ftdt  ext^irually,  l)ut  couhl  Iinr 
ilistinctly  seen;  on  antfijisy  fibnius  shreds  like  wires  ran  across  the 
lumeu  of  tlio  trachea.  This  horse  wan  not  suspected  of  having;  ^;laii- 
ilers  by  the  owner,  there  beiu^  no  ua.sal  dischiir^e,  but  was  brou^;]jt 
for  examination  on  atroiuit  of  "its  wind."  Tlie  lesions  in  the  finer 
bronchi  are  ^eneralljf'  tubercularj  ulcerative,  ami  mit  so  extensive  as 
in  tho  trachea.  Obstruction  c)f  tho  brouchiolcH  and  tiucr  bronflii  with 
catarrhal  st^-retioii  in  yt'vy  common  in  clirnnic  ^'lantlers,  le;idi)iji  to 
the  developmeut  of  cylindrical  ectases  of  variable  ilimensions  that 
aie  filled  with  a  (hick,  creamy,  purulent  material.  These  ectasen  have 
1_HM'U  fretpieutly  mistaken  for  absceBseH. 

Glamjkrs  in  the  Lunos. 

Notwithstanding;  the  intense  interest  which  j^lauders  has  awakened 
and  tliB  amount  of  earnest  thouKht  and  int<*lli^<ent  iuvesti^;atiou  that 
has  been  ^^ivi'U  to  it,  and  in  the  fare  of  tht*  jtractically  uniimiti^d 
amount  of  material  ftjr  necrosmitit-fd  examinations,  and,  bciji;^^  an 
animal  disease,  tho  ease  \vith  wlii«-h  the  sjime  H|)ecieM  natumlly  dis.- 
posed  tf»  tho  disease  could  Iht  had  ff>r  inoculation  and  othf^r  experi- 
mentation, tlni  etiology  of  jiulmouary  ^danders  still  seiinis  to  he  a 
dftbattLbleiiueatiou,  especially  iuoue  direction.  As  wo  often  said,  there 
can  be  but  two  p<^SHible  ways  in  which  a  patho^tcnrtic  irritant  can 
v;ain  access  to  tlie  Ima^'s,  except  by  oxi»erimental  or  traumatic  intro- 
duction tlirough  the  thoracic  wall,  viz.,  by  aspiration  of  tho  iniicieus, 
that  is,  by  tho  respiratory  passji+jcs,  and  jnclaKtasis,  that  is,  by  thecir- 
'  *'  rn^  -       ■   -^iioQj^  Lave  l)eeu  spoken  of  as  direct  or  prinjary, 

lary  invasitm.     While  meUistasis,  or  indirect 
■nm  a  primary  centra  of  diseasf^  in  the  na.sal 
.•  admittiMl  iu  ^^landtTs,  snme  very  acute 
•t;h  to  doubt  jirimary  invasion  by  way 
e  aspiration  f)f  the  bacilli  in  tlm  in- 
jaore  ably  rex)reeented  by 
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Dioc'korhoff  than  any  ono  dse.  He  saya :  "  That  primary  infection 
iu  ilte  Hkiu  and  iu  the  luucohh  of  ilie  uhmiI  |>fLSHa^eH  cau  oocur  in  glan- 
ders is  beyond  all  doubt,  but  the  e8i»ociiil  exi>eriment«  here  report4xl 
domtiustratc  the  correctness  of  the  opinion  that  the  mucosa  of  the  UAaol 
imsMii^eH  }\s  well  jvs  the  tnitiH  can  hIko  lie  iufei-ted  by  means  of  tlio 
bloiMl  circiUatiou.  Tlie  luitliogcuesis  uf  the  lesions  of  (flandern  iu 
the  lung's  is  brought  into  correspondence  with  many  clinical  otiMtrv*- 
tious  through  tht'se  exitorimeuts,  vi/.,  that  the  uodules,  mxle»,  and 
other  neophmtic  jtrtxluct^  in  the  Inugs  cnu  l>e  prtxluced  thnm^h  tlid 
transportation  of  the  oonta^inm  by  means  of  the  circtdation.'* 
"There  are  no  uiiutomical  i?f>nditinns  counetrted  with  the  ^eueeis  of 
pulmonary  ^liiudors  which  justify  tlm  d(*ductinu  that  it  is  de])cudeut 
on  the  primary  introtluction  of  the  contagiuni  into  the  alveoli.  None 
of  the  exi>enments  made  Hiuce  the  time  of  Vil»orK  have  shown  tlmt 
the  invasion  of  the  luu^s  in  ^landurH  was  directly  produced  thnai^h 
iwpiratiou  of  the  coutiif^ium.*'  **From  this  condition  of  tilings  tlie 
conception  of  primary  pulmonary  gluudors  is  only  an  hypothesis. 
In  my  ojtiuion  no  sutticient  evidence  has  l)eeu  lu'ouglit  forward  in 
favor  of  any  other  origin  for  pulmonary  glanders,  no  matter  bow 
varieil  the  lesions,  than  metastiuiis." 

In  the  same  connection  Dieckerhoff  fuKher  says:  ''My  not  incon- 
siderable exi>orience  tea(!hes  mo  that  primary  afifection  of  the  na»al 
mucoHa  or  cutis  can  take  a  most  mild  and  KU|)er6rial  course  and  heal 
in  a  short  time,  without  leaving  any  disturWnce  in  the  tissue  indica- 
tive of  previous  lesions.  Before  such  lesions  have  healed  tlio  con- 
tjigium  Inis  l»e(m  absorlied  and  conveye*!  to  the  lungs  by  meniiM  of  the 
circulation  (metastasiK)  and  IimI  to  the  develo]>ment  of  various  neo- 
plasmata.  In  this  way  is  develo|>cd  a  portion  of  those  casi^  to  which 
tlie  name  Intent  or  t>ccult  glanders  has  lieeu  ^iven.  In  the  course  <if 
time  infectious  materia]  may  again  titid  its  way  fnun  the  (uitliologtca] 
centres  in  the  lungs  to  the  skin  or  nose  b\  means  of  Uie  circulation, 
and  iigaiu  givi^  rise  to  the  development  of  fresh  distnrlvances  in  Uione 
tissm^H.  For  such  consecutive  or  metastatic  infection  i>f  tlie  noa©  and 
skin  the  locality  of  untecedent  inftx'tion  is  to  lie  sought  in  the  Inu^. 
Nevertheless,  the  lesions  in  the  lungs  <h)  not,  therefore,  ari|uire  the 
character  or  im|Hirtance  of  primary  infection  in  relation  U*  the  total 
history  of  the  diseaan  in  tlie  case  in  ipiestion." 

With  many  of  the  statements  of  T>ieckerhoff  I  am  entindy  in 
acconl.  and  in  none  mon^  so  Uian  in  relation  to  the  mild  super- 
ficial self-healing  h^sions  in  the  misal  mnc'isa  and  cutis,  a  ]M>int  i^ar- 
ticularly  discussetl  in  previous  pages,  ami  metastatic  ext^'iisiou  to 
the  lungH  and  other  organs,  with  secondary  mf^tjistasis  from  the  Inniea 
to  the  nose  and  mtis  again  in  the  most  nnsns|»ected  miuuier.     Never- 
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tlielesa,  the  eviileii(»e  in  f/ivor,  imicb  of  it  dprivetl  frnm  personal  experi- 
ence, of  jiriinurj.-  a'^jiinLlinu  invuHioii  ni  tlj<^  ]uu;;fl  is  Hofltron^,  aud  tlui 
ciiruiiistHutijil  eviilem-e  in  Hf»  iiiiporbint  that  iMie  cuunnt  i^nttre  it  so 
eaeilv,  notwitlistaiiiliug  B(*rious  objoctioiiii  already  diaouanoil,  tfj  wliich 
it  inav  bo  well  to  allude  iif^aiii,  uml  a  wtroiig  iucliuatiou  nKaJimt  t*><> 
ninch  strews  in  favor  of  jispiration  invasion  an  the  eaiwe  of  primary 
glanders  in  tLo  lungs.  Cue  of  thti  greatest  ditlieiilties  in  tlie  way  of 
primary  aspiration  invasion  in  ILb  lungs  in  glanders  lies  i]i  the  au- 
tagcmism  liotwe<^n  lalmrattiry  experience  in  relation  to  the  loss  of  vina- 
lence  hy  bacillus  inaUeiis,  esfiecially  on  desiccation,  and  tiie  neceNsity 
of dfsieeatf^d  material  for  aspiration  infection.  As  said  in  earlier 
pages,  if  the  glanders  bacilli  luse  their  vimlence  as  report<'d,  thi'n 
tlioy  must  becnmn  attached  to  hay  *)r  other  stable  dust  and  beiuspirrd 
in  that  eontbtinn,  or  infection  in  tbatway  is  iijiptwsibit',  and  Dirckor- 
hoff's  position  is  correct. 

On  the  other  hand,  that  the  bacillus  cf  ghmders  does  not  loao  its 
virulnnce  HO  quickly  in  stjibles  must  bo  true,  or  some  other  ex[)lana- 
tion  must  be  found  for  many  CJwes  of  infe<-tion,  thnugh  it  is  wcW 
known  tiiat  the  "nay  so"  of  owners,  grooms,  etc.,  ius  to  the  presence  nf 
glanders  in  a  stable,  nraato  the  whereabimtsof  lK)rses  which  may  have 
iH^tMuni^  infpctod  outside  itf  it,  is  n*it  always  tmstworthy.  Still  thi-rn 
is  much  reason  for  believing  that  tlu're  are  conditions  in  which  nasal 
<lisfharge  or  otiier  material  hiw  kept  ifH  virulence  in  stables,  when 
the  disejised  aninnd  lias  l>een  removed.  On  the  other  hand,  it  is 
alwjiys  possible  that  a  second  outbrrak  of  ghtndcrs  in  such  a  stjible 
may  Imdue  to  later  inf«'ctioii  cmtside  the  stable,  or  to  the  almost  entirely 
uuappreciatr-d  and  often  niKfbsi'rvod  mild  infection  of  an  animal  or 
animals  from  the  first  cases,  local  liealing  with  nietjLstasis  to  the  lungs 
and  other  organs,  and  secondary  nn^itastaHis  and  an  Jicute  eruption 
mouths  after  the  disposal  of  the  first  case  in  the  stable. 

So  much  for  theory.     Now  for  facta ! 

Wliat  explanation  is  to  i  cjis©  of  the  two  hnndn'd  and 

sixteen  autopsies  from  tLo  "Vrlin  school  iti  which  le- 

sions fif  ghinders  were  waul  ity  in  thirt\  -three,  and 

the  pulmonary  lesions  ante  ose  in  more  than  ludf, 

while  lesions  failed  in  the  tliougli  the  history  (4 

tiny  science  is  moi     '        '  ls  obeervation  and 

misconception  that  11  it  is  pretty  difli- 

cnlt  to  Iwlieve  that  'rs  in  the  field  of 

j)atlK»li>gy  should  n<  ^^^  cases  out  of  two 

hundred  and  sixtee  ^^feraded  by  metas- 

tasis from   that  rej  i  the  ease  with 

whicli  slight,  auperl^^^^^^^^^  ^^^^^^^  *'**^  nose  and 
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cutis  may  of  ueoessity  escni»«  attention.  It  in  pretty  (li£icult  to  Ik- 
liovo  that  so  iniiuy  ^(mmI  (»l«*^nvrrt  Imvo  lot  tho  "  footpritits'"  of  pri- 
mary glamlfrs  ewyqw  tlit'iu  ho  fnM|m*utly  as  thoy  luiist  hnvo  if 
Dieckerlififf  Iw  correct.  How*?ver  Kliglit  nml  Huperiicinl  tlioy  may 
have  boon,  they  mnnt  Luvo  left  au  imiiression. 

()u  tlio  other  hami,  it  K04'mK  ».s  if  Dieokerhoff  makes  a  fatal  I'-oucea* 
siou  to  the  *' hypothesis"  of  priiimry  x)ulmoiiury  glauilnrSf  ami  com- 
plotoly  t'utg  bin  bridj^os  bohiml  him  when  he  wiys:  **Tho  ufuU* 
hiimchnpueumi^iiiu  comlitiona  Htuml  only  iu  loose  connection  with 
tho  c«»ntiifj;ium  of  ^landern.  Their  origin  is  intimately  couueote4  with 
injiiriouH  etiolo^icid  material  whit'li  itenetrateft  into  the  lun^  with  the 
fttmospherio  air.  The  uloerat<*<l  controH  r»f  ilisintejo'fttitin— tho  cav- 
erns of  aoute  glanders— find  their  i^ue^iH  iu  |»art  iu  metastiitic  em- 
bolism and  in  part  in  atnioRpheric  inflneni*ew."  If  bronrhnpnen- 
nu)nic  centres  jiud  ntceriLtod  eavoruons  conditions  can  anil  do  Hnd 
tlioir  origin  iu  aHftired  nmteriaL^,  what  reaHons  can  be  brought  for- 
ward that  primary  pulmonary  glandere  may  not  1m»  caused  by  biwilluH 
malleus  in  the  same  way,  if  the  ^erms  C4in  ^et  into  the  air  in  ji  HutK- 
cieutly  dried  aud  virulent  form  Uj  be  taken  up  and  aspinxl? 

Tliat  the  primary  Ikhious  iu  the  nasal  mn<Tosji  are  ^^enenilly  cjiuaed 
by  bacilli  in  the  aspired  "atnuwipheric  air"  is  admitted  by  Dieoker- 
h«»ff,  and  it  seems  impossible  for  him  U*  reconcile  his  stat<*iuenU 
against  primary  biuj<  infection  with  tlio  following:  **The  conta^um 
of  glanders  j^ains  acx-ess  to  the  susce]ttible  organs  either  from  out- 
side or  tlirongh  the  lymplmtics  aud  blftod  cirinilation.  In  general 
the  conta^ium  is  iutnxluced  fn)m  tho  outside  to  tho  primary  ceu- 
trea  of  disease  in  which  it  multiplii^.  As  a  rule  the  sU|>erior  parts 
of  the  nasal  caritieA  are  the  'atrium*  for  infection;  the  skin  leett 
often." 

As  direct  traumatic  inoculation  of  "  the  BU]>erior  pfirts  of  the  iumkI 
cjivities"  is  absolntely  ont  of  consideration,  the  bacilli  cjin  get  there 
only  through  the  iuspin>d  ^  atmospherische  Laft,"  aud  must  be  in  it. 
If  in  it,  how  can  they  all  l)e  ao  good  as  to  light  at  this  one  ""atriuxQ** 
and  not  1m»  <'arrit'd  **t<)  the  end  of  the  nmte,"  that  is,  the  tt'rminatitiu 
of  tho  bronchioles  into  tho  alveoli?  It  seems  al^solntely  impossil>le 
that  snch  an  extousive  diffusion  of  microorganisms  by  means  of  mc^ 
tjistasis  from  a  primary  centre  iu  the  nose  or  cutis  could  take  ]ilmre  hh 
to  answer  for  all  neoplasms  in  the  lungs,  and  "  remain  in  tlie  nulri- 
tivo  capillaries  from  whence  proceeds  tlie  development  of  neoplastic 
pro<lucts/'  as  DieckerhofF  clainis.  With  one  more  quntjition  wo  will 
leave  Dieckerhr^ff  and  consiiler  further  evidence  on  the  other  aide. 
If  chrtmic  glanders  has  a  "  feverless  rnurse,"  so  long  as  the  prooesseci 
iu  the  riwpirati>ry  organs  are  not  l>onnd  witli  diffuse  broucbitu,  to 
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"svlijtt  <lo(>H  tli*^  (litfiisfi  brnurliitis  fnvo  its  ori(j;in  ami  its  ftn-er-prodnc- 
iu}^' i'lumu'ter  if  m>fc  to  aHpir^il  germs?  This  Iwin^  bo,  why  iiiav  uot 
piilmoniiry  yhindors  Imvo  tlio  same  sourco  at  tiineH  and  in  ]>arfc? 

The  K^at^mentH  of  ho  oxpnrioncfHl  and  prnvou  a  kuiylit  iu  the  arena 
of  iiathrjlni^ieal  iuvesti^atinu  as  Bollinger  camint  Vio  ignored  wlien  he 
shvm:  "Apart  from  luy  own  reHearcben,  wliit^h  ahoiv  most  cloarly  tliat 
where  glaiidors  ia  inr»culated  the  diat^harge  from  tho  iiohp  and  otlior 
naHal  symptoms  geuorally  makn  their  api>euranoe  as  tlio  final  phenome- 
na, .  .  .  thoi'e  may  lie  found  in  the  history  of  glnndei's  in  the  human 
Hubject  numerouH  instanceH  in  which  the  nasal  k^niona  were  developed 
ouly  after  the  chronic  aftVetion  had  already  existed  for  a  considerable 
Iteriinl,"  and  tinotcs  HautT  as  saying  that  "  mit  of  sevouty  caaos  iu 
Tnau  th^re  were  but  thirty  in  whicli  att'eotitms  of  the  nose  were  found." 
It  scaiooly  seomH  as  if  all  these  ol^ervationa  could  lie  erroneouH,  and 
that  in  iMUH*  of  llicni  were  tlu're  lesions  in  the  luiigH  of  primary  orii^in. 
On  the  ittlirr  hand,  prirnnry  Ipsions  in  the  nose  iu  man  and  as]>iration 
invasion  should  botli  he  tlie  rarest  forms  of  invasion.  Tho  assertion 
oC  Rabe  ant]  others  that  "the  ulcerations  in  the  HUitorior  ]»urt  of  the 
TBHpiratory  apparatus  form  an  undoubted  Houree  of  infection  for  the 
Irngs,"  except  by  way  <ti  metiwtasis,  is  not  worthy  of  serions  consider- 
atiou.  Inking  contrary  to  the  anatomical  and  pliysical  conditions  iu  the 
paits.     InsidHatiou  mctjistasis  is  not  probable  iu  eipunea. 

Tlie  lesions  in  tlie  hiugs  which  may  be  attributed  to  the  glanders 
bacilli  are  the  generally  ignored  neoplastic  induration  of  tho  peri- 
arteriolic  and  brourliioUc  tissue,  iu  which  nodules  and  nodes  may 
sometimes  deveto]*  from  embolisni  iu  vessels  within  the  diffusely 
coniplieated  tissue  and  the  nodules  (tubercles),  nodes,  and  irreguhirly 
contoured  growths  sc;ittered  through  the  hings.  Tho  diiFereuce  be- 
tween acute  and  ehivjuic  glanders  in  the  buigs  is  manifested  first  by 
tho  greater  tendency  to  the  developnieufc  of  nodules  and  small  n()des, 
tlie  great  amount  of  iieniorrhagn  \u  tlio  centres,  and  the  great  ten- 
dency to  ulcerative  tle.strnctiou  instead  of  inccuuplete  caseation,  calci- 
fieation.  or  organization.  The  large  growtlis  are  iiecuHar  to  chronic 
glauderH,  and  vary  much  in  consistenc(\  according  to  the  general  con- 
stitution of  till'  iiiiimal  and  tim  vigor  of  its  circulatory  system.  That 
all  tli<?  i'ireumsrribed  tK^opl;i>4iimta  which  nuiy  bo  rightly  athilnih-d 
to  th*^  gbunlers  li:irilli  are  of  metiustatic  eudiolic  origin,  as  asserteil 
by  Dieckerhotl' ;  and  esiiecially  that  all  tho  embolism  of  this  charac- 
ter occurs  "in  the  tnitritive  capillaries"  or  Ijronchiarterial  system  is 
not  in  accord  with  tli.*  an:itoniico-]iliysiolngifal  condition.  8nch  an 
]iy]iothesis  demands  thiit  all  tlie  emboli  or  loowe  microorganisms 
which  ]\\i\\  have  started  fntin  a  [irinmry  centre  in  the  tnisal  mncoHa, 
the  cutis,  or  elsewhere,  shall  have  passed  both  siiles  of  tlie  pulmonary 
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circuliiHon,  gnined  hccohh  to  the  left  vi^utride,  au<1  ]ijlhb  via  tho  noi-tn  intii 
the  bioiu'hirtl  nrlt'Ho.s.  This  liyitotboHiH  is  <>u  ft  pftv  with  tho  A»<Htiiii|K 
iiou  that  ^luuders  bHciili  iu  the  aHpirtuI  air  aro  caught  bv,  <>r  ntop 
with,  tlio  mucosa  of  the  superior  parte  of  tlie  uasal  cAvities,  luij  thnt 
Uono  jiass  with  the  air  through  tho  bronchial  tulx^s  iiit4i  tJio  alveoli. 
Wero  this  tlie  c<»ur»o  of  luetjiHfjitic  euiboliHiu  in  tlit«  hiiijk^,  thrt  ©m- 
Im  »lio  infarotiouB  would  not  havo  their  clmracteristic  V  shnjio,  nor  would 
the  lesions  hnv**  much  of  tlieir  |)rosPnt  oluvractor.  Hut,  what  is  *'f 
nicn(*  coutradict<»ry  iiuitortanc^,  if  tlio emboli  or  goriiis  piHsotl  through 
tho  phvsiological  puhnouiiry  eirrulatory  sygtem,  and  it  diil  uotant  im 
a  dnni  fir  hIcvp  to  the  degree  it  does,  aud  did  pass  int<i  the  anrta,  aa 
chiiinod  in  this  hypothesis,  how  can  tho  other  organs  so  prouft  to 
einlH>lism  iu  tho  arterial  Bvatom,  the  brain,  the  kidneyR,  anil  tho 
sph*pn,  aliiKwt  conii>letoly  esi-Hpe,  and  Itacilhiry  lesions  in  other  tuiHit 
^4  tlie  arterial  system,  liver,  muscles,  etc.,  oaoa])0  to  tl»e  dt^rec*  they 
do?  How  is  it  the  oor!^nary  artoriea  of  the  hejirt  gonen\lly  eMii)>A 
inviLsion,  and  the  brcmchial  are  ho  particularly  hononxl?  Them  in 
no  fiiundatiou  whatt^ver  for  such  au  hyiKUh<^is.  Embolic  infarctiou 
occuiw  in  tho  so-called  "end  arterial'*  districts.  Bactonal  crjuKula- 
ti(»n  can  o«»ur  in  any  capillary  rf»gion  under  favorable  conditions, 
buttlie  Conditions  in  the  territory  shut  off  would  notl>earany  niondif*- 
h>gical  resemblance  to  embt'tlio  infan^ions  on  nonountof  the  intlueiitvs 
of  collateral  circulation.  In  so  far  Jis  the  lesions  in  the  lungs  find 
their  origin  in  metjistatic  cmlM>]ism,  in  so  far  must  the  disturbance  U^giu 
with  the  terminations  »)f  an  end  artery  and  extend  from  it,  embracing 
the  territory  included  in  tho  aiieriovenous  capillary  system  thus  Rhni 
out  of  circulation.  The  cliara<'ter  t»f  tlie  resulting  lesion  will  l>e  de- 
termineil  by  the  virulence  of  the  glanders  hiwilli  and  tlie  freedom  of  the 
emMus  from  ndventitious  germs.  If  bactfTiid  eml>olism  took  pine© 
in  the  nutritive  capillary  system  to  the  degn*e  claimed*  there  would 
lie  no  chronic  glanders.  There  wouhl  l>e  tjtiwjreitn  pttlnionmn  iinivfT' 
mtiiA  nnttitwimn. 

In  metastatic  embolism  in  tho  lungs  the  luu^ti^ria  iu  the  emltobm 
exert  a  donbh*  iuflnenctt;  by  oltstructing  the  circulation  they  lay  thn 
foundation  for  the  infaivtion  of  the  com  plicated  territory,  and  thrcnigli 
their  chemicnl  jtriMbicts  they  exert  an  infliuuK-e  on  the  lennitml  waUh 
of  the  vein  and  the  adjaciait  tissues,  the  intiueuco  varying  with  the 
virulence  f>f  the  germs,  the  purity  of  their  s|>ecie8  representaticm,  and 
the  extent  of  the  arteriovenous  capillary  anastmtoais.  Following 
on  tho  reflux  congestion  comt^s  a  migration  of  cells,  which  in  acnt<) 
ghuiders  give  <Omracter  to  the  h'sion.  as  4<xemplitied  by  it.-*  transient 
nature.  Naturally,  the  prt^once  of  pus-generating  micr(K>rgatiiHmH 
materially  augments  this  ccmdiiion;   tho  ne<!rotic  i^mditiou 
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(.(^whvJh  tlie  peripheries  of  the  iufjufted  juirtinu  of  thn  hin^,  when^ 
l)e^ia.s  foil  jn'tilifenitiiiii  fnuii  the  coinieotivo  stroma,  wliich  at'ts  ;ih  jv 
wall  of  dHfense  Ji^aiiist  tlie  fjirtlier  nxtensiou  of  tht*  iiecrosia  nutl  forms 
ilie  rto-i-a|]o*l  capsule.  In  this  wuy  tlio  alwcBHseH  or  wivities  are 
foniK'il  iu  i<hiu(lers.  It  sometiiUL'S  Luiipous  that  tho  j^niiKroiit ma 
pntresHPS,  as  in  the  ScLueiJoriau  niemhraue,  are  so  severe  that  they 
ernile  tho  venous  stems  iu  such  sections,  causing;  )iemorr!ia^es; 
ill  ttio  hiUf^s  such  errjsious  often  est-ciiil  to  tiie  hrouchi,  ami  then  tlif 
lu'inori'liaj^ic  hact.i»ria-la(len  material  pawsps  upwards  and  outwards 
tlirouj^h  the  reK]iiratory  passa^^es,  often  infecting;  the  mucosa  ftf  tlie 
hroiiolii  and  trachea.  At  other  times  more  or  less  c^impiete  throm- 
hosis  cvf  the  veins  iu  the  coinplicattMl  t4'rritory  occurs.  When  thn 
thrninlii  are  malifxunnt,  t^enu-infestod,  sect uidary  metastatic  embolism 
may  occur  iu  other  parts.  If  the  emholisni  IiusIh'cu  licni^^n  Jind  is  com- 
pfised  of  ^laiulRrs  bacilli  in  a  iioii-virulent  or  very  mild  condition,  the 
resulting  neojvlasms,  if  tulK-rcles,  may  undergo  caseaKou  ami  <'aleifica- 
tiou,  or  even  liecoine  libroitl  tnlicrcleH;  iu  the  lar^^'cr  niulcs  there  may 
lie  a  4'aseatpd  or  calcified  centre  enclosed  in  a  ih^nse  mass  of  itr^'anized 
tissue.  When  the  omln-ilism  is  Ix^iii^it  and  the  process  shnv,  the  ueo- 
jilastic  tissue  develops  slowly  and  iMx-omes  densely  nr^^aui/ed,  em- 
bracirifx  the  entire  infarction;  eventually  this  territory  shrinks.  A 
nunilH^r  <>f  such  territories  iu  a]iposition  may  give  rise  to  extensive, 
irrej^idariy  contoured  masses  f>f  fibroid  tissue— one  form  of  indiirati  d 
growths  peculiar  tf)  j^'hinders.  In  mixe<l  bacillary  emlHilism  extensiv*^ 
cavities  may  be  fnrnuHl  in  similar  hH'alities,  thou^^li  not  eijuul  to  Mmse 
iu  tuberculous  phthisis. 

Notwithstanding'  tJie  authority  here  presented,  there  is  mi  doubt 
of  invasion  via  the  resjiiratory  i»aHsa;^'es  in  glanders,  frequently  caus- 
ing; obstruction  at  the  termination  of  thn  bronchioles,  atelectasis 
and  pneurnorna  in  tln^  complicatiMl  territory,  neojilastic  tlr^velopnienis 
extending;  from  the  walls  of  the  obstructed  bronchiole  as  Avell  as  en- 
croaching^ upon  the  perii>heries  nf  thebrouchiolic  territory  ;  the  same 
results  with  tln«  same  (nitconvn  nniy  occur  in  this  way  as  in  met:tst.'iti<' 
embolism  from  the  blood-vessels.  Atelectasis,  especially  in  old 
horses,  may  1x3  present,  duo  t<i  chronic  catarrh  aK^^^ftvatell  by  tho 
glanders  coinpliealiou.  A  thickening  of  the  walls  of  the  bronchiob's 
alou^  the  <'atarrhal  territory  is  common  iu  old  horses,  as  is  also  a 
tnberrnlar  development  around  their  terminal  end— bronchitis  no- 
dosa. ('(unplir:ition  oi  the  jtleuraand  induration  of*  vf..tt,|_ 
int;  frnni  it  into  the  bm^s  and  tho  vascular  au'^ 
vioinifcy,  ia  very  Cfimmon  iu  chronic  ^huide 
turbance  in  old,  :in:emic,  weak-hearted  hr 
extensive  intravital  thrombosi.s  of  many 
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TeB8ela»  and  iutravittvl  tbrombosis  iu  the  hwirt,  oxteuding  jUHt  prior 
U>  death  iato  the  hir>;o  vessels  ]ii*ocoedujg  from  it^ 

Glanders  in  the  Cutih  and  StJUcimB— Fakct. 

This  lix^alizatiou  nf  ghuiders  in  the  horse  is  somewhat  raro, 
filthough,  as  jirenously  indicated,  if  slight,  suporficial,  and  rapitUj 
self-healioK  lesions  can  occur  in  the  Huporinr  parts  of  tho  luxsa]  jms- 
sages  from  aspiration  bacilli,  hnw  luurh  greator  are  the  oti|»ortunitie« 
for  invasion  and  similar  lesion  through  aUnision  of  the  epidormis  cir 
wounds  of  the  cntis?  Metast^itie  or  Hwoudarv  invasion  of  tho  cutds  and 
Huhoutis  by  roeaus  of  tho  circulation  i^i  claimed  to  rx!cur  much  moiv 
frec|uently.  The  rarity  of  cut^uieous  glandors  indicates  that  motaBtosui 
cann*)t  occur  very  fre«|uently.  Cutaneous  glanders  is  <^|>erially  an 
accom|uinimeut  of  acute  or  8u1>acute  glaud^^rn,  and  except  iu  itit 
elephantiac  form  is  seldom  seen  in  chronic  glanders.  Tho  h^Hions 
V>ear  much  resendiianc^  to  those  seen  in  the  Schneiderian  membnioe. 
They  may  l>e  either  suiKji-ficial,  attiicking  tho  cutis  princi|MUI\,  or 
pi-«>fouud  when  they  include  the  subcutis  in  their  embrace.  Tliey 
firhtap|>ear  as  small  nodes  or  not biU's,  or  a  nest  of  nodules,  which  soon 
soften  and  then  break  down  and  out  on  tho  8urfm*e  of  the  skin;  tlje 
edges  of  the  "  bud"  are  swollen,  ragged,  ulcerat<'d,  enclosing  a  cratai^ 
like  base  in  which  may  be  tul»ercles,  the  cavity  iHtiug  filled  witii  A 
grayish-yellow,  often  homon-hagic  material  of  viscid  chara<'t<»r.  The 
lymphatics  from  such  a  complicated  portion  of  the  skin  are  eulargeid,  I 
indurated,  aud  prominent  iu  the  cutis-  farcy  pipes — their  approi»ri-  ^ 
at*^  gland  or  glands  U-iug  also  swollen/aud  in  at'ute  glanders  the  Sf^ai 
of  manifold  tuljercle  develojanent  and  alwcess  formation  or  of  tuber- 
cles of  a  more  enduring  character  and  induration.  These  sui»orfi- 
cially  situatiKl  **  farcy  buds"  frequently  heal  t»f  tlieniselv«w,  halving  no 
traceM  l>i^hiud  them.  It  is  a  (piestion  if  all  of  these  stdf-healing  casi^ 
of  glanders  in  the  cutis  propter  are  not  tho  result  of  direct  inviision. 

Glanders  beginning  in  the  sulx^utis  is  generally  (luibe  anotlu^r 
aflfair,  ami  of  met-tstjitic-endiolie  origin,  or  secondury  invasion.  Tlio 
lesions  are  far  more  intense,  the  buds  Lirger  and  more  fre«juent,  tho 
necrotic  distur1>ances  far  more  profound;  they  hare  little  or  no  teiH 
dency  to  heal.  Tho  snmnmdiug  cutis  is  more  or  less  «^xteasively 
u><lematoas,  its  bh sal- vessels  are  engorge*!,  and  its  lympliatics  are 
more  seriously  complicate^!,  nodules  ai)pearing  along  tlteir  course. 
NeopInHtic  formation,  Ixiih  circumHcrilMHl  aud  diiTuse,  may  develop 
in  the  complicated  territory;  the  tumefacti<»ns  are  sometimes  very 
iicut^dy  devehijwMl  aud  mjiture  unaided ;  the  secretion  from  the  cutaiM^ 
ous  lesions  in  glanders  is  thiuuisli,  viscid,  discolored.     Tho  ndjoiuiug 
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tirtHuo  iH  HWdllf^n  Hiifl  uHifiiifttniLH.  Onii^oiionH  (IPHtruotinri  of  the  skin 
is  no  unoomiium  iKVurri>uee  in  aiMiU' Khiudoi*s  causiu^  severe  ulcera- 
tion. 

Lymthatics  and  Lymph  OLAm>s. 

Ah  iucli(.'ated  in  tin*  ]H'fvit)us  si'i-tinu  tlie  iMurked  comjiHcation  of 
these  orj^aus  in  glamlers  in  liiaitod  to  tlm  ili.sou.sod  U'rritfjn  wliicli 
they  dndn.  This  Laa  uo  reference  to  a.  t'onend  imluration  whit'ii  tlio 
strfuiin  t>f  tlu^  Iviiipli  [,'hiiidH  ^Piifrully  ninh^ri^nps  in  chrouir  ^^Mandprs. 
iVi-sistHiitijtiduli'H  jir*>  no  uiii*ntuiiii)ii  nci-urrmi-e  in  tlie^  ^diinds  wiion  the 
di.sojise  is  fhnmic,  while  tuliemdmiH  iit^sts,  nwr(.il)i»>Mis,  and  abHceHS 
ftirtJiatton  jin^coninion  (u-currfiit-fH  in  h^rritoriul  ^'Imids  in  Jicnte  cases. 
The  indunitiiiu  in  chronic  luaUcus,  or  in  ^jhiuds  ]>rcviiiusly  ]nfect^^d 
frmn  a  hwal  centre  of  invasion,  freiiucntly  exteniLs  to  the  tuljjiccut  tis- 
mif",  nnitin^'  it  and  thn  ghind.  Such  ^^lands  have  a  hard,  nofhdatod 
surface. 

Spleen,  Lh^er,  KiDNn:vK.  Testicles,  Boxes. 

In  ghmders,  while  thn  Htmnia  (►{  tlic  llircc  firrtt-nained  organs  is 
inv.iriahly  ditTuscly  imhirati^tl  in  the  rlirouic  form,  nther  and  more 
marked  iuviiHi<in  uccurs  iu  thtj  iicrcmtam^  in  >vhich  the  orKiAUs  have 
been  uaujeil.  Tiie  rarity  of  njetastatir  Imcilhiry  infection  passing  tlie 
hin^s  in  shown  in  thn  fr*^t'doni  of  these  orpuis.  PHjjpcially  t]it>  sjilt-en 
and  kiihieys,  from  ciiiholic  infaiction  nud  tlie  cHst<nuiiry  lesions  fol- 
lowin]^  the  same  in  othi-r  orj^aiis.  In  chr*mie  K^^tuders  the  spleen  is 
small,  densi',  imhirat^nl,  niuiinit',  tlnM-ajisideis  thickeiu'd  and  of  a  whit- 
ish-gray color;  t)cciisiimal  tilfn)id  jn-ophisins  are  in  its  suhstancc  and 
oft4>n  to  1)6  seen  through  the  capsule  or  extending;  Iteyond  its  surfjice. 
In  TinHastatie  enilMflisni,  in  arnt<'  or  snh;u-nt<^  ^'Inndt-rs,  the  lesions  liave 
tiie  usual  character  of  a  nc-cnt  infari'ti<m;  the  imlp  is  densely  swollen 
and  dark  red,  extending:  beyond  tint  surface  like  half  ;i  pea,  cherry, 
or  En^^lirth  walnut ;  in  the  centre  of  this  mass  is  a  j^rayisli  or  yellow- 
ish centre  njadi*  up  of  round  cells;  the  iufan-tcd  portion  pales  imt  iu 
many  cases  and  is  surroundetl  by  reddened,  eu^;or^e<l  tissue.  Calci- 
fication of  the  casefuis  centres  of  the  ncoiilasm  is  no  rare  occurrence. 
Nothing  in<tre  need  be  sjiid  of  the  otln'r  organs,  tlm  lesions  being  simi- 
lar, bnt  generally  lens  in  m  nd»er  and  size. 

ptomatology. 

The  ''Hmlcrs  can  be  lirietly  treated.  The 
risible  *ed,  need  not  be  further  alluded  to, 
save  U-i  f  yMi]4oinatic  lesions  are  tho  ulcera- 
tions of  u  tbe  mucosa  of  the  nose,  or  the  ci- 
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catricoB  following  tlipir  hf^ling,  jiiid  the  luisiil  (liHchariL^H  ci)UiiiM*t4M]  witJi 
tbeiu,  wLich  ia  uioat  fieiiuoutly  thf^  niie  i»:itlioj;;n«iinonic  Hyinjitoui  in 
tlio  HiiHpicioiw  Heiwe.  TLe  fUtaiicouB  ksioiis  luivo  Ikssu  <l<rf«'rtU'*l. 
uud  the  comlitiou  of  the  lymiiluitu^H  aiitl  gluuds  bikiu^  liie  ilnucui^e 
from  a  diseased  territory  Las  been  suffii-iuutly  alhulod  to.  TI»o  evil 
cffiH'tH  of  the  jirevioualy  cousiderod  t^^jwhiiig  of  LjtfoHso,  that  "tnn^ 
^lauders  is  tlio  discharge  winch  conips  alone  from  tlie  naso,"coufriMit» 
the  hygioniat  on  every  aide  in  Lis  intorconrse  with  hornomeM,  scari**^ 
one  of  whom  *'know8  kI'"!*!*''"'*  when  he  sees  it."  ami  all  of  M-hotu  will 
d^uy  ita  ^xistouce  uuleas  the  famod  nuatd  dischun^e  is  present.  Brtt- 
chureft  have  l>f»en  writt^^n  and  learned  pnndits  have  j^one  mad  as  to 
whether  bt»th  uasfd  cjivities  ooiild  1)0  dineaHed  Jit  one  iukI  the  fytmt* 
time,  or  tlio  left  nostril  waa  moro  fnxiueutly  tLo  seat  of  a  dtm'hano'' 
than  the  right.  RtatisticH  hIiow  lM>th  cavities  to  l»e  dinejiM^l  in  aU>i 
half  the  oanes,  uud  each  side  aliont  e*iually  in  isolated  invasion. 

The  quantity  of  tho  naaal  discLur^ie  varies  with  the  vinilonw*  of 
tlie  attjick  and  tLo  severity  of  tlie  cjitarrLal  disturbani*e  of  the  un-j 
ulcerated  |>ortii^u  of  the  St^hueiderian  nuMubmne.  lu  chronic  i:laii 
dors  the  secretion  is  often  so  litUo  as  not  to  excito  sasjiicioii,  while 
af^ain  the  dincharge  may  l>e  quite  profuse  and  viscid.  Ofttimes  thr 
discharge  has  a  yellowish  or  gi-eenisL  Lue.  from  tho  admixtur*»  of  the 
tilcHid-coloriugHtuff  frt»m  diaorKanized red blooil  cells.  Tlie  al»souccof 
fover  in  the  presence  of  other  suspiciouH  symptoms  iu  chronic  ^laii- 
dfrw  in  i*{  no  iiiiportjuuM*,  as  tliat  form  may  run  for  nxmths  and  soim*- 
tiraea  years  without  noticeable  fever.  Cough,  difficulty  of  nitspini- 
tii>n.  etc..  Lave  not  tlio  value  ouce  attributed  to  tliem. 


Immunity. 

Under  ounditions  favorable  ti>  invasion,  ex}>erimental  inoculatirm 
witL  pure  cultures  fif  tlie  bacillus  Inking  tLe  most  so,  tho  majority  i»f 
the  domestic  and  prolwddy  the  wild  mammalia  have  what  is  termetl  n 
<liH|M*sition  to  invaHion  by  b;icilluH  mallei.  Cattle  and  swine  are  sn|>- 
jKtse*!  io  jMHsess  iii*tual  immunity.  Wliother  or  not  they  jKiHseMa  ii 
to  largo  quantities  of  vindent  liacilH  forcefully  injected  is  not  ho  evi- 
dent. This  (piestion  of  natunil  and  individual  immunity  is  of  snrh 
si'ientific  intereHt  and  may  l»e  ma<le  of  such  pra<*tjcal  import^ince  that 
it  is  well  briefly  to  touch  upon  tho  ground  it  is  founder!  on  iu  r^^lation 
t^»  glandi»rs. 

Notwithstanding  the  positiveness  with  which  individual  immunity 
t**  nabiral  infection  is  often  assert«Ml,  it  is  cinestionablo  if  it  exiHta  in 
the  mi'ml)ers  of  any  WK>logical  si>ecie8  possessing  a  natural  dis|M»si- 
tion  to  n  given  diseam^.     It  must  not  l>e  forgotten  that  there  in  a  wii 
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road  and  a  vast  difference  between  tlie  conditious  oi  natural  exteusiou 
and  exposure  t<>  t!njso  of  artilieial  iiuK-ulatiuu,  unt  only  an  to  dire<'tii»*SM 
of  coutjic't  with  ilifpt'-titjus  malarial  wLiio  iu  a  vinileiit  comlitiou,  but 
also  art  to  the  aintmnt  ^;aiInnJ^  aeeeHH  to  the  BxjKxsed  nr^aiiiHni.  Iu 
artiticiid  iiioL-iihition  w<»  ju'o  abk^  to  cimtrn!  liif  (]uautitv  of  virn.s  uwed, 
Ihtj  jihu-e  of  iinH-ulalion,  ami  the  virulence  of  tL«  Kiermn  iu  utht^r  hus- 
ceptible  animals,  the  n<Nultn  oi  wliieli  we  are  well  ac<iuaiuted  with 
in  tlie  caHO  <tf  the  ^uinea-pi^  iu  ^^lauderw.  Tender  sncli  conditious  the 
reault  siifiuUl  lie  univt^rHal  int'uctiim. 

No  Hm-h  uniformity  of  iufeftiim  can  be  esi>octed  under  natural  ex- 
|K»sure.  Of  one  Jiundri'd  ami  thirty-oi|^ht  healthy  lidrsvM  <.'\|Jt^s('d  iu 
tin*  Kaiue  Ktable  with  ^daudfritd  oue.s,  ek^aut'd  with  the  .sauio  uU'UHila 
and  worked  iu  the  Haine  haruenses,  but  tweuty-niuo  became  diMoased. 
Lydliji  ^'ivcs  the  ratio  i>f  uatural  infi-ctitui  as  froui  ftirty  to  lifty  i)er 
cent,  of  the  exI^orte*l.  Tiio  inoculation  exjH^riuitoits  with  u;i.sal  din- 
cliargo  or  SLTapiu^s  fi-oia  farcy  buds  or  abscess  jjus  iif  ]»rel>act^^rial 
uuHliciiie,  made  iu  hoi'scs  without  luallriu  tf'sts  and  with  no  routml  iu 
guiuea-jti^H  (»f  thu  material  iujiu'tiid,  liave  no  ciUiiiiarativn  valuiMvh'it- 
ever,  us  iu  niauy  CiiHos  there  umy  have  been  no  bacilli  iu  the  mate-rial 
iiMpd  or  so  f('\v  as  not  to  cause  iufcctiou,  Ni'pitivo  rcsidl**  iu  surh 
cases  j^ivo  no  evidence  of  vahio  fur  individual  iiuuuTuily.  If  sui-h  a 
thiuj;  exists  it  can  ouly  be  detcrtniui  d  by  tho  iu*H'ulatiou  of  not  Ws 
than  omi  hundred  ytiuu^.  ln-altliy.  uialb'in-tcHtcd  tiorses  at  the  sann* 
tirnc^  with  the  sauui  quautity  of  the  same  material  iatrixbu-ctl  iu  thn 
same  place  iu  each  animal,  (controls  on  guinea-inj^s,  one  for  each 
horse,  bt'iu^  alsn  made 

The  literature  tif  tilaudttrs  frciiucutly  nii.'utious  cases,  ivljich  daily 
oxperieuce  is  c<»rrobonitiuy,  of  a  well  Imrse  beiut;  worked  by  the  side 
(if  a  visi!)!y  discast-d  one,  wtlji  nasal  discliacp*  *^Y  farcy  Imds  nr  bfiih, 
Honictiiiics  ftu*  luoiitliM  (sixtt'i'u  iiK'utlis  is  tln^  lnni;cst  kncuvn  Ui  the 
writer),  tlie  aniiaal  remaining  well  and  fnr  \eurs  under  the  alf^t 
fibservatiou  i>f  a  competent  vi'teriuariau,  wlm  nficn  finds  fippoHuuity 
t<i  make  an  autopsy,  and  no  glanders  is  found.  Dieckerhoft*  iu  his 
"  Patliologie"  gives  two  such  cases  which  ho  observed  fur  ^vo  yeuYH 
respectively,  and  made  an  autupsy  on  one.  Other  horses  inthesamR 
stabh^  bc(\*uue  diswiseil,  sujiiMJsedly  from  the  disf'arie4l  (tue. 

Such  cases  ouly  show  the  difficulties  in  the  wav  of  the  extension 
cif  glanders  under  certain  uatural  con  -i^ntradict  tin* 

traditiimal  assumption  of  a  volatile  ocessily 

of  inoculation  by  accidental  abras  most 

rapid  and  extetisiviv  spread  of  gl  m  iu 

rau^^e  horses  corralled,  for  the  wii  and 

bitiiiK  all  the  timo. 
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As  severe  couHtitutitmal  disturbauces,  the  iuterventiou  of  other 
diseatdcs,  or  a  surgical  oi)erati(tu  luay  serve  to  trausform  chronic  into 

acute glauileiH,  ho  tumiiit'uMia  weakeiiiu^  the constitutiou,  couvalesceuce 
from  other  arute  diHenHOH,  t>r  polyuria,  may  give  a  predispf>Hition  to 
iufectiou  iu  iuiliviUnals  wLieh  in  uo  way  sLoultl  be  olassed  as  a  natoral 
ilirtpositioii.  Theitj  is  no  eviilnUL-e  uf  natural  immiiuity  in  h*»n*e8 
aKJiiuHt  f^himlers.  Tlierp  is  some  little  evidence  that  c-Hses  of  glanders 
do  ofour  in  whieh  hoaliui;  by  uahirnl  limitation  takes  i^laoe.  We 
know  of  many  eases  lliat  at  the  time  present  eomi>letel,v  healeil  nasal 
com  plica  tif  Mia,  Init  jmlmouary  lesions  remain  for  years,  and  the  auinuds 
are  the  most  daii^'oroiw  of  all  because  not  suspected.  Dieckerhoff 
nuMitioiis  such  a  cast*  that  he  knew  of  for  seven  years;  the  horse 
worked  all  the  time  and  wuuld  certainly  have  lived  lou^^er  had  it  nut 
been  killed  for  <tth*'r  caxiscs. 

Tlie  above  remarks  will  serve  as  a  tittiiiii!  introduction  to  the  iiues- 
tion  of 

aiiANDERS   IN   MAN. 

Etiology. 

T.iking  a  supf^rficial  view  of  the  case  and  following  the  general 
tenor  ot"  tlie  littTatiiio  nu  tlin  auhject,  it  nii).,'ht  be  said  tliat  man  is  not 
esi»eciaUy  disjiosed  t«i  j^'lnudLUx,  in  fact,  that  he  possessed  a  hitjb  de- 
gree of  inimunity.  "The  aHhiity  oi  man  for  j^landei's  is  moderate, 
not  to  say  slit^ht,  "Wheii  tin'  nianift4il  oj»[n>rlunities  for  infectiuu  toe 
considered,  especially  during;  the  Landliiitl.  exniniuation,  and  necro- 
RCiipiral  ilissi»ction  of  disi';Lsed  ]n»r8es,  and  the  number  of  persons 
th'-reby  infi-eted  is  coiupan-d  with  the  vast  nuiLber  that  escax>es  infee- 
tiouj  the  corn?ctuess  of  this  position  is  self-evident." 

The  above  statement  is  o]M'n  to  most  Kerions  (luestiou.  In  ]V3int 
of  fact  it  does  n<»t  toiK-li  the  ipu-stiou  of  immunity  at  all.  "W'hat  it 
does  show  is  that  tht*  percentjigi!  of  infection  in  man  is  extremely 
small,  even  anion^  tlinse  most  freipieutly  ex])aspd  ta  infection.  It 
warns  against  "  st-nsaticuial  scares."  S<>  far  jis  immunity  goes  there 
is  no  reason  to  dnubt  that  man  Las  as  strong  a  disposition  and  oflfere 
as  favoralile  a  soil  to  thi'  bjuilhis  of  ^:l;inders  as  any  other  snsceptible 
mamuiaha  under  tlio  same  conditions.  ConsideriuK  iufed' 
and  not  its  result,  it  is  doubtful  if,  inoculated  in  the  same  i 
in  ]  iroportionally  the  same  quantity  and  virulence,  th' 
glaud'TS  Would  not  iiiul  as  f;i\orabh'  a  staiji]iiu)^-ground  i 
8oli[M'ds.  Tliere  is  a  diffcrenie  U^twii'u  imiinujity  wliicl 
vasirm  or  infi-rtjon  iiii]><»ssiblc.  ami  rcHistibiliiy  which  less< 
Natural  immunity  consists  in  chemical  coiiditious,  makiu 
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bIou  of  tln^  iiuranito  at'tujiU y  iiiiiHJHsiblo,  f)r  uiakiug  it  impossible  to 
secrete  or  jiroduce  a  pathogenic  material,  liesiatibility  luny  bo  said 
to  bo  a  uatuniL  iiou-suseei)tibility  t(»  its  actitm  witlj  vjiiied  liniitn  as 
to  facility.  In  tliiM  houhb  mau  lam/  bt^  more  resiHtible  to  ghiuders 
tlirtu  horaes.  More  cases  seemingly  recover.  This  statemeut  needs 
to  \h\  t'ikoii  i-tnti  fjrotii)  salis.  There  uiay  be  cases  of  recovery  in 
hnrses,  Itut  ;ls  all  are  killed  as  fast  an  thf^y  mme  within  the  clutches 
of  the  laWj  we  know  nothing  alxjut  it.  It  is  a  tradition  that  such 
used  tu  bo  the  case. 

The  alwneH|uoted  remarks  KjM»ak  strongly  for  traumatic  infec- 
tiouas  the  chief  factor  Lu  the  infection  of  healthy  iudividuahs.  Here- 
in t<ui  hirge  extent  lies  the  secretof  mueh  individual  imuiuniiy.  Can 
self-healing  (uM'ur  in  cast;  *if  slight  infcctinn  with  very  murh  mitigated 
germs,  without  general  invasion?  All  that  has  been  said  in  regai'd  to 
tlui  frei[m'ney  of  iuft't-tiou  in  horses  may  bo  e<iually  true  of  iiiau. 
SoinctiiueH  glanders  extemLs  in  a  stjd>le  not  only  rapidiv  but  by  most 
singular  skips  aud  jumps,  singular  only  because  we  know  not  what 
has  iKVurred,  the  most  distant  hoi*se  in  a  row  bucoming  infected  lirst, 
wjjile  those  LU  the  two  Jiiljaemt  st;dlH  to  a  disea.sed  one  escape,  :Jl 
receiving  the  same  treatment.  At  other  times,  a  diseased  horse  may 
be  in  a  st-idilo  iiiontlis  with  no  extensinn  of  tin*  disease.  "Individual 
Iiredispositiou,"  we  are  told.  The  fads  are  against  it.  Supjtohe  we 
sliouM  apply  the  test  of  intK'ulating  all  with  a  hirge  (iuantity  of  a  viru- 
li'nt  eultiiro,  wlmtwoidd  luninie  (tf  this  myaterioas  " individual  i>re- 
dis{poHition"? 

Glanders  is  a  vocation  ilisense;  that  is,  liuman  beings  whctse 
business  it  is  to  use  or  attend  to  ]K<rseH  are  tht?  (»nly  ones  liable  to 
become  diseased.  Womtui  are  more  exemj)!  than  men,  and  children 
than  women,  Iwcause  less  frecjuently  iu  contact  with  diseiised  horses, 
though  women  and  rlnldren  have  been  infected  irom  sleeping  in  the 
same  bed  with  a  diseased  husband  or  father,  ami  liL'allhy  horses  have 
been  inoculated  from  diseaseij  luni;  so  have  many  guinea-i>igs  of  lata 
years,  all  of  which  goes  to  show  tliiit  thebneilli  do  imt  lnse  in  virulence 
in  nmn,  at  lejist  for  a  htng  time.  The  writer  inocuhited  a  mule  guinea- 
pig  from  a  case  of  six  months'  standing  in  a  man,  in  wliich  no  diag- 
nosis had  been  made.  The  effects  iu  the  guinea-pig  showetl  no  vari- 
ation in  time  of  apTX"""""*  *>8ionH  or  fatality.  Hence  the 
disposition,  the  'ed,  must  be  i)retty  nearly 
equal  in  man  i  litions  oi  invasion  are  far 
nmre  unfavon  the  idea  su]ipt)rt  that  ex- 
posure and  ii  'fms  in  such  a  disease  as 
ghmders.     Tl  Take  tiie  l^ite  ..ut- 

break  of  Aaiai. ^reiity  thousand  cuties 
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atnl  teu  thousand  deaths  (I  wriU>  fi'uin  lueujory,  the  leHSon  is  not  less- 
ened in  value  by  a  slifi^ht  erntr  in  figures),  witli  uo  deatlis  airtoug  the 
phvsiciaus  in  attendauce,  the  nurses,  or  tho  official  hygienic  corps. 
\V;ls  this  due  to  individu^d  inimtmity?  0<juhl  expoHuro  have  been 
greater?  Most  certainly  it  could.  The  "iminuuo  class"  were  rigidly 
circuniHi>Lrt  iu  their  deportracut.  The  ignorant  class  were  not,  nor 
would  thoir  HurrouridiiigK  [ii^nnit  of  it.  Nevertheless  one  reads  of  "the 
luarla'd  iiumuuity  of  tko  medical  profession  and  attendants"  iu  that 
outbreak,  a.s  if  it  was  sometliiug  individual.  Tlio  vocation  sascepti- 
billty  iu  t^dandei*s  is  of  iiunieuse  i>rophylac'tic  importance;  otherwise 
it  hits  no  value.  luiTnuuity  iu  liuuiim  bein^  iu  glanders  dej>enJs  en- 
tirely on  tlio  uaturo  of  the  exposure,  and  the  condition  of  the  haciUi 
cxpoHtMl  til  iu  regard  to  viruleuce.  Tha  comlitious  are  exactly  the 
same  as  thftse  iUustrated  by  the  Hamburg  cholera  outbreak.  A  fier- 
son  may  l>e  most  intensely  exposed  as  an  indiWdual  anil  yet  not 
phyHioh)gica]ly  or  patiiogiHietically  exfiosed  in  aiiy  Mense  of  tlie  word. 

In  tlie^  pvoparation  of  this  and  tlie  fnHowinjj;  article  everv  endeavor 
was  made  to  ol.itidu  some  exact  infonuutiou  as  to  the  extent  of  glan- 
d*ns  iiiiil  anthrax  iu  mau  iu  ililVei'Dntsoctituis  of  the  country,  but  with 
no  Hiitisfactory  results,  exci'iH  from  the  Stjite  Board  of  Hejilth  of 
i\la,ssiu'husftts  and  the  Bo:i,rd  of  IlniiUh  of  New  York  Citj*.  Tliese 
twit  reports  are  so  inslnictivo  that  no  argument  is  nect-'ssary  to  8Ui>- 
port  the  iess<»u  they  teach  of  tlie  neeessity  of  the  most  reliable  and  de- 
taiii'd  vitality  statistics,  iu  au  etiohigical  sense,  for  the  purposes  of 
h^gislaliou.  In  Mfussuchusetts,  fnua  1S.0'J  to  1875,  thirteen  deaths 
frniii  ghmdei-s  are.  reported.  But  it  is  to  the  statistics  from  1888  to 
iS'.lStljat  i'S]H'riaI  rofereuce  is  made.  During  this  ]M!riod  there  were 
eight  ih'ulhs  n-rnrdi^d  from  glanders,  all  hostlers,  and  sixteen  deaths 
from  antdrax  among  handlers  of  liidi^s  Jind  curled  hair. 

Tlin  report  of  (he  New  York  City  Board  of  Health  is  still  more 
iuterestiug. 

<iliiiiit<TN.  ,,^J'i','„   Aiiltimx  Occu]»at(oii. 

1888 1  1  — rukui.wii. 

,y^,.  -  .  (  Oiii!  liiliurtT,  ono  ilry  good? 

f      rtiiD  ciirniau— Jill  from  In 
^^.rtft  f.  rt  i  t)iiu  plumlicr'sassistaut,  r 

•WW ,  ■ .  n  a  •)         ,     .111        i   . 

(      colli  nii'loil  (Uscrtpc  in  hs 

ISOl t>  0 

IHlliJ 0  ;i — Oiii»  niiknnwn,  one  talk 

18W3 1— Jlo.mlrr.    2— Out-  (iiikiiown.  one  drl^ 

I'^^M u  1— i*cuc-ht-i-.  ^^^^^^^^m 
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If  tb;it  is  not  u.u  iutt3rftrtHng  uihhh  to  uunive],  where  can  one  1d6 
found?  It  is  easy  onough  tt»  oomju-oliond  how  hiborors,  drivers  of 
drays,  and  jw^rsoiin  hiimllin^  liidis  slimihl  unjnire  authrax;  luit  the 
dry-gondH  cK^rk,  tho  lniiler-iuak*»r,  tht^  iilunilier's  jwsifitaut,  the  tador, 
inafloD,  innsiciau,  aud  teacher,  incrcnfio  tho  iiiim)»cr  of  vocatious  to 
Hitcli  a  d^'t^ree  and  niii^nify  thn  injHsihilitit'H  of  infoi-tion  in  anthrax  ho 
greatly  as  niaU-rially  to  "niiUi^ate"  tlie  iuiinuiiity  of  luaukiud  to  a 
disouflo  once  supjinaed  to  ho  generally  linutod  to  ciu'lod-hair  workera, 
liidtJt  liandii^rs,  \ntfritmiiiiiiMj  and  knnrkcrH.  Witli  ihn  proitoi'tion  in 
MiLS8ai-hiisi'ttsof  sixteen  to  eij;ht  in  favor  of  anthrax  and  Hixk'i-n  to  twu 
in  Xew  York  City  in  tho  Haiuo  period  of  t^n  years,  some  mi^ht  think 
it  jiistidaiilo  to  speak  of  thojj;n'atfr  inininnity  <tf  iiniu  to  |^hiiid**rH  Hum 
tojoithrax.  Such  docH  not  exist,  corniilir.iis  Itciug  e(]uaL  On  the  other 
liaijil.  shouhl  these  statistics  faithfully  ropresent  t]ie  Ndtfd  ratio  be- 
tw*'('n  antlirax  and  ^^hL^cU'^H  for  fhr  conniry,  tiicy  indicate  tlit*  nH<'eH- 
sity  of  a  niurh  c.'ihin'r  and  Imkh  KMiwiitional  anpn't  hiwardn  ylanderrt 
anil  much  ^;rf>ater  cirenmspeetion  in  relation  to  anthrax  by  health 
oiiiL-iak  and  le^dHlat^irs, 


Manner  of  Invasion. 

AMiile  man  may  1>p  said  to  lie  an  ignorant  active  nr  carelesH  active 
fai'lor  to  his  o\\  II  injury  and  that  of  Iom  e(|iiiiio  property,  the  hors('  Ih 
an  intfiifctually  pansivti  factor  in  tliti  ntiology  of  ^land*'rH.  "Volatile 
poison"  M[]\  plays  the  great  role  of  tho  Hporadie  or  spontaneous  etio- 
lo^iral  factor.  It  sliiudil  Ih^  lookt^d  ni)on  as  identicjd  with  n.s]Mratiori 
invasion  *n*  "death  from  i-anses  iiiiknown."  No  other  versimi  will 
cover  such  volatile  ignorunco. 

The  cvidenco  at  Inind,  tlion^ih  entirely  wantijig  in  detail  exaclnesa 
in  regard  in  invjusion  in  innn,  Hpeuks  fotM-utaaeous  infet^iion  in  the  nni- 
jority  of  cases.  The  evidence  of  aspiration  invasion  i>!  sihiply  want- 
ing in  all  ptwitive  chaTact^^ristics.  That  bacillus  niallcns  ejin  invade  a 
liost  via  the  intestinal  tra<-tanil  produce  glanders,  notwithstanding  tiie 
experiments  of  Decroix  in  eating  the  flc^sh  of  glandered  hoi-ses,  cook»M.l 
and  uncooked,  which  was  not  ho  vory  dangerous  after  all,  and  that  liu- 
™.,«  v.:«-^  !,«,« —  "- "*her  aninuils  (Mil  be  infected  by  drthking  water 

•f  which  a  glandered  liorst^  had  previously 

lly  ])roven  by  Af.  Fibninl  Nocard,  who, 

nialleiii  and  tinding  them  free  from 

:   (November  :^()th.  IMOO)   a  certain 

amount  of  a  known  virulent  cnl- 

r  showing  visible  ui- 
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diojitionH  of  iufoetiou  iu  about  eight  dnya  tliey  woro  all  li^^^^  tested 
on  Deceml>er  lath,  ISIHJ,  ami  all  rpaotpii.  On  Jjinuary  Slwt,  iJirua, 
were  so  much  tliHe^kWHl  ivs  to  havo  to  Imj  killed.  TLis  Win^  *s<>,  ia  if 
not  Avident  that  iu  cLrouio  glaudera,  when  a  disease  centre  breaks  iuto 
a  bronchial  tn)«?  and  the  material  18  raised  to  the  i)hjir\  nx  ainl  hwiU-. 
lowed,  as  taost  of  it  iiuist  he,  the  manure  muHt  contain  bacilli  aod. 
may  be  a  possible  means  for  air  xK>llutiou  and  JiHpiration  infection? 
Tlie  faets  do  not  show  that  there  is  any  more  danger  of  invasion. 
throngb  the  uuiujuretl  cutis  than  in  tul>erculosiH,  syidtilis,  luiUinuc, 
and  many  other  diseases  constantly  subjected  to  necroscopical  ex- 
amination. 

In  the  Veterinary  Jottrnal,  of  London,  Vol.  IX.^  there  la  a  very 
interesting  jtnd  instructive  account  of  a  caso  illustrating  the  datii;*^ 
]>088ible  in  tlie  nasal  discharge  nf  a  diseased  horse,  though  pructicml 
experience  warns  against  exaggerating  the  jxissiliilitv .  Over  a  atabla' 
was  a  tenement,  the  steps  to  which  came  down  by  the  stalile  door. 
A  woman  living  iu  the  tenement  hail  a  iiui-sing  babe.  On  taking  it 
down  the  stairs  one  day,  as  she  arrived  at  tlie  b(>tt<)m,  a  li(»rHt*  Unng 
led  out  at  the  moment  snorted  and  some  of  tlie  material  fell  on  the 
child's  face.  The  child  acquired  glanders.  A  sister  who  uumetl  the 
child  acijuired  the  diswise  from  tlie  n;iHal  discharge  of  the  child  com-' 
ing  in  contjR't  with  her  nipples.     Both  died  of  glanders. 

The  only  source  of  danger  to  man  is  iu  and  from  Uie  glandered 
horse,  thouglj  man  can  Itocome  infected  fr»>m  a  diseased  man  or  othtT 
animal  than  the  horae,  or  from  or  with  the  discharges  from  adiseiu^edj 
liorHi^  |K>l!uting  mangt^rs,  nails,  wootlwork,  gr(H)tning  tools,  bhinkeiA, 
etc.  So  many  are  the  ways  of  infection  by  moans  of  slight  wnumld 
of  the  cutis,  so  uncertain  is  the  evidence  of  infection  by  atmospheric 
[MilUition  in  man,  sovontradictory  are  the  results  of  lalMiraiory  ol»ier- 
vation  and  practical  ex|»erience  regarding  the  vitality  and  virulence  of 
ba<*illus  malleus  that  the  utmost  caution  is  necessary  in  considnrini; 
all  cases  of  glanders  not  certaiidy  due  U*  cutjineous  infection.  It  lias 
been  shown  sufficiently  that  atmospheric  infection  is  [xtssible.  Sao- 
oessful  prevention  lies  in  exact  knowledge  of  the  value  of  all  etiologi- 
cal factora. 


Symptomatolog:y. 

The  same  practical  differentiation  of  glanders  has  bet^u  made  hy 
clinicians  in  man  as  in  the  horse,  antfe,  ^uhtruie^  rkroniv.  In  the 
acute  cases  the  initiatory  stage  is  from  three  to  five  days,  the  disease 
rmmiug  its  course  in  from  eight  days  to  two  weeks.  In  sul>H(n]to 
the  protlromal  period  terminates  in  from  ten  days  to  two  w*eekA, 
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tlio  (luratiiiii  bfiiiK  from  thn'e  to  six  weeks.     Clinjiiicr  ^luuders  liaa  no 
(Vtinite  initi;itivf3  stage  and  inclndeH  nil  cases  exteuiliug  over  six  weeks. 

Acute  and  Subacute  Glanders. 

Tho  disooso  is  often  usliered  iu  )>v  a  genorul  fooling  of  iiveakiiess, 
lieudiK'ho,  aud  chills,  so  that  with  uo  history  and  no  suspiiiinus  le- 
sions the  iihyHiciimniiglit  Im^  milled,  HudjLssume  a  malarial  coniplica- 
tii)i].  On  tlio  (ithf^r  hand.  iM-dofinalde  f>ains  in  the  liiiil.w,  both  uiiia- 
oidar  and  artiouhir,  ini^ht  loud  to  tlio  .suspicion  of  ilieumatism.  The 
fact  tliat  fevtir  is  nfton  absout  might  stiil  mure  mystify  the  (rase.  The 
ajipoarauoo  of  definite  disturbanres  oi  a  limitod  or  diffuse  niitun*  iu 
the  skin  or  suboutis,  especially  aronnd  the  joints,  may  soon  set  the 
diiignosis  in  the  right  direeticm.  If  a  wound  or  an  abraded  surface 
has  givtni  thejitriuin  to  the  inficioiiM,  pjiins  in  Riudi  aliKality,  fiilhtwed 
by  h\  j»cra'inia  aud  swelling  of  the  lyuiphatios  loading  from  it,  may  be 
expected.  At  this  stage  of  the  game  »  rise  of  tem[ierature,  sometimes 
transient,  again  pormaueist  or  iutermittent,  may  lie  exiiectod.  The 
uircuniscribed  lesiipns  wot'ten,  break  down,  nh-erate,  aud,  if  not  preseut 
at  first,  appear  iu  the  tumefied,  ctdemutous  tissues;  the  erupted  nod- 
ules innch  rosondtlo  tlufse  in  the  horse  in  having  rough,  granular 
edges  and  base,  covered  with  a  dirty  pundent  material,  the  general 
appearance  being  most  docidcdly  unploasaut,  with  little  or  no  teu- 
donry  to  healing.  When  the  wound  iw  on  the  hand,  there  is  often  a 
hy]M'ririuir,  ledeniatons  swi'lling  of  the  uriw,  tho  lymphatirs  and  axil- 
hLr\  l.\  inpli  glauits  bt-ing  decidedly  promiucut,  pustules  aud  ulcers 
developing.  Such  severe  comitlieations  in  an  a^'ute  toxic  disease 
must  of  necessity  be  accompanied  b\  gastric  and  intestinal  disturlv 
anees;  tlie  appetite  *linunishes  or  is  entirely  wanting,  constipatiou  is 
often  ] "resent,  the  general  weakness  augments,  while  thn  nniscular 
and  artieular  pains  int-roafie  aud  the  fever  Iteconies  nmre  puignaut  aud 
constant.  As  the  disejise  progresses  cutaneous  lesions  iu  the  fona  of 
filmrply  defined  red  s]Mits  whii'h  deveh)p  into  jMiHtules,  reiidnding  one 
of  varii'la,  appear;  Honietinies  they  take  the  form  of  vesicles  filled 
with  a  serous  or  serosa nguineous  fiuid.  When  these  lesions  rup- 
ture, the  result  is  niit.st  oft'ousive  to  both  sight  Jiud  smell.  Frequently 
circuuisoribcd  tuuiefai'ti<  'Us  and  abscesses  make  their  appearance, 
wljieh  are  excessively  painful,  being  hard  at  first  but  gradually  soft- 
ening; when  opened,  or  ripening  of  themselves,  they  i)reHiMit  an  ul- 
cerated, ragged  iiiteridr  surface  covered  with  a  grayish-white  coating. 
These  abscesses  often  extend  so  profoundly  rw  to  complicate  tendons, 
bones,  '»*'*'  '  '  ts.  AVhile  these  lesions  fret|Uently  develop  alniftst 
'*iuii  Ml  the  tirst  indications  itf  diseast'.  in  subacute  cases 
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they  tarry  in  tJieir  develo]>m«mt  aud  api)ear  iu  tho  coui-ho  of  two,  thrc^ 
or  four  weekn;  the  HHnin  is  the  chhq  in  regnn]  to  the  njiaal  rliHchai|{e^ 
whifh,  as  prenously  lueutionod,  df»ea  not  amiear  bo  frtHiueutly  in  man 
as  in  horseR.  The  nanal  diKcharge  when  it  firut  appeara  ia  a  watery, 
viscid  material  without  muoh  colr)r.  The  nose  is  swollen,  jmrticu- 
liirly  at  the  bn«o  and  over  the  bridge,  the  tittsuett  and  thoao  cif  the 
environment  lu^iuK  hypeneniic,  |iainful,  aud  HtiperKenKitivo,  mnch 
a8  in  erysipelas.  The  ilischarge  Ixvoines  more  viseid,  pnmlAnt, 
often  heniorrlm^i<:,  and  ^^enerally  offensive.  One  or  U^th  nasal  pArt- 
fla^es  may  be  implicatod.  Tulx^rcidar  nooplasnm  arooml  thofdiDznay 
l>f'  ufteri  swin,  followed  hy  tlie  development  of  pustules  and  nh^ratinn* 
in  the  nnicosa.  In  very  virulent  cases  tlie  disease  extends  to  the  car- 
tilaginous tissues,  perforating  tho  aeptiim  aud  vomer.  Imjiliinitiou 
of  tlie  mucosa  of  the  <»ral  cavity  and  other  jHirts  *>t  tl»e  respiratfiry 
apparatus  may  appear  at  or  about  tlie  same  time,  as  shown  l>y  ulrem 
in  the  month,  invasion  of  the  larynx,  Kwelliug  (tf  the  lymphatica 
and  glands  whii-h  may  Iw^como  severely  inflameil;  pus  may  form, 
and  eventually  an  abscess  may  bi*eak  externally.  The  intestinal  dis- 
turbanooB  may  augment  in  intensity,  diarrhoea  following  tho  con- 
stiijation.  In  such  cases  the  oral  cavity  becomes  disguHtiugly  dry, 
coated,  blackish-riHl,  much  resembling  that  of  a  dog  or  nnui  sittTor- 
iug  from  hydrophobiji,  ex<iopt  that  the  ]>ati»Mit  can  satisfy  hia  thimi, 
which  is  natni-nlly  excessive.  Cerebral  disturbaui-es  varying  fmin 
severe  headache  or  intense  nervousness  to  delirium  may  appt^ar  in  thtt 
course  of  the  diseasi*.  lu'cording  to  the  viruleu^^e  of  the  attiu^k  and  thai 
accompanying  lesions.  As  iu  the  liorse,  albumin  is  fii*<iurntly  prM«- 
ent  iu  the  urine.  In  subacute  eases  intense  prostration  apixyirn  in 
the  third  or  fourth  week,  mH*x)mpanied  by  marked  emaciation  owing 
to  the  augmenting  fever;  the  cerebral  ilisturbance  increases,  the  lieart 
l»eoomes  weaker,  the  circulation  poor,  the  l»o<ly  cold,  resi>iratiou  weak, 
aud  death  emls  the  scene,  the  uaaal  or  cutaneous  discharges  lukviug 
b«H^omc  iudescribably  foul, 

CbBOXIO  OLAKSfUS. 

The  easeutial  ajiparent  dilTereiice  iM^tween  chroninglauders  in  man 
and  horses  is  that  while  in  the  latter  glanders  has  the  reputiition  of 
lieing  invariably  fat*d  in  any  form,  iu  man  aUiut  tifty,  or  a  very  largn 
p«^r  cent,  eventually  ret  >ver  by  natural  limitatinn.  the  illness  alwavH 
continuing  for  months  ajd  often  for  years.  This  looks  like  evidenrNi 
of  lesser  wnsreptibility  and  more  unfavorable  nutritive  cou<litionn  frir 
the  toxicity  of  the  luicilli  than  in  horsps.  but  where  and  what  is  the 
evident^?     There  can  be  no  queutiou  tlnit  three  factors  may  play  the 
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esaentially  lethal  role,  hiukIv  ar  t-omlnueil,  iu  glamlerfl:  (1)  the  tox- 
icity of  the  glauderH  bacilli;  (2)  the  toxicity  of  adveulitioua  germs; 
(M)  tho  toxicity  of  destroyed  tissues  jilus  Insa  in  orgauic  action  as  the 
result  of  tliH  first  two.  In  rlironic  ghiud+^rs  it  is  very  difficult  to  valiiH 
theso  factors  correctly,  more  especially  iu  a  comparisou  Wtweeu  inau 
and  horses.  A  marked  i)atholr)girul  pnint  <jf  differeuce,  which  must 
find  its  cause  iu  coustitutional  diffen'UKM^s,  is  thn  greater  tendency  to  su- 
perficial alwcoss  derelopuient,  the  iuvolvenieufc  of  tho  tissues  arouod 
tho  Juints,  aad  tho  ^reatpr  auiouufc  of  fever  iu  luau  than  iu  horses; 
and  vft  iu  the  face  of  jdl  this,  wo  are  led  to  assuuje  that  recovery  is 
more  fi-eiiuent  in  man.  There  is  room  for  work  here  and  careful  ob- 
servatiun.  It  is  a  rare,  almost  an  unheard-of  thing  to  find  a  liorse 
-'M'tiially  d\iug  of  ciiriuiic  glanders  at  the  prenent  day.  The  veter- 
inarian seldom  sees  one.  Tho  law  takes  care  of  them  ere  that  time 
uiiives. 

That  the  difference  between  acxite,  sulwute,  and  chronic  glanders 
must  bo  attributed  to  variations  iu  tho  viruleuce  of  the  bacilli  in  the 
fii*Ht  place,  and  not  t<t  individual  idiosyncrasies  uf  the  host,  is  boriie 
out  by  tliH  fact  that  the  transuiittr'd  diseiLsc  generally  asKUines  the 
same  course  in  the  mjijority  of  individuals  infected  frfuu  the  same 
priniary  host,  a  condition  long  since  noted  in  vari<>la  and  «-onfiruied 
by  I'dHiratory  e\[)eripnce.  Put  iu  other  wohIm,  it  is  a  Hurt  of  law  of 
infection  that,  given  the  sanio  species  of  uuiuials  all  e(iually  healthy, 
and  the  same  amount  uf  toxic  pathogetdc  germs  iiiot-ulated,  micro- 
organisms of  the  same  <'ulture  or  viru!en(;e  will  ]>n)duce  apitroxiiuatt'ly 
tho  .same  residts  iu  tho  infested  hosts. 

Chronic  glau4lers  begins  with  iiheiiouieaa  simihir  to  those  of  sul>- 
acute,  of  whii'h  in  a  milder  foj  in  it  is  but  a  continuance.  If  the  in- 
vasion of  tho  bacilli  has  l)een  by  the  re9]>iratory  tract,  without  oc- 
caaiiming  primary  lesions  iu  tho  nasal  i>fLssageH,  and  the  disease 
processes  are  deveioping  in  lln'  lungs,  aside  from  general  malaise, 
nervousness,  iut*»rmitteut  attacks  of  fever,  sometimes  none,  and  pains 
in  varicms  jmrts  of  the  body,  the  jiliysiciau  may  be  absolutely  without 
auy  reliable  diagnostic  <hi,ta,  liuless  he  may  fortunately  have  obtained 
u  coiToborativo  or  suspicious  history.  If  the  Jnrns  iovasiotm  in  in 
the  skiu  or  nasal  i)assage8,  the  ufore-mentioued  local  swelliugs,  erup- 
tif)U8,  discharges,  lymphatic  iuifilicaliipus  will  appear,  but  in  a  mutjli 
m  scarcely  susfiicious  form,  and  nuiy  even  en- 
being  a  fretpiently  observe^l  rouditiim  and 
of  tho  bacilli,  does  it  not  justify  the  as- 
ied  for  here^  tlnmgli  not  with  the  idea  of 
mary  aspiration  invasion  in  the  lungs, 
e  placo  with  secondary 
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invasioti  of  the  lungs?     In  such  cAses  the  bacilli  must  enter  the  bl< 
via  the  lym[)hatic  system  without  causing  local  disturbiuice  enoagb 
t<»  attract  attention,  or  at  U'ast  suspicion. 

TVlieu  Itx-al  lesions  occur  as  evidence  of  invasion  in  chronic  glan- 
ders, they  niiyht  Im?  said  to  be  sulmcute  lesions  in  statu  quo  autr. 
They  remain  a  long  time  in  the  same  condition — nasty  uloerons 
chancres,  witli  but  a  slight  tendency  to  liealthy  granulatiou,  tboo^ 
they  may  eventually  he^d  by  the  formation  of  corresiM.)U(lingly  extt-n- 
sive  cicatrization.  New  alwcesses  may  continually  spring  \i\\  in  the 
vicinity  of  old  and  jmrtially  healed  ones,  nodules  of  various  size« 
(erupting  into  small  ragged-edged  ulcere)  appearing  between  them, 
the  l,viiiphaticH  sutferiug  in  correspouiling  degree.  Only  those  who 
have  had  {lorsonal  experience  can  appreciate  the  difficulUee  of  redu^J 
ing  the  walls  of  these  opened  abscesses  to  healtljy  grauulatioi»»j 
Their  contents  cuunt>t  well  be  culled  pus;  we  lind  rather  a  mixtore 
BerosangniDolent  material  and  round  cells,  mostly  if  not  entirely  mi- 
gratory. At  times,  if  no  abrasion  of  the  cutis  has  occurred,  this  ma- 
terial  may  l»e  practically  germ-free  on  microscopic  examination,  and  if 
tlie  abscesses  are  openetl  under  pm|ier  precautions  with  the  tlienuoc&n- 
tery,  the  stuff  may  appear  germ-free  in  cultures,  unless  an  exoessi^ 
numl>er  of  tubes  is  iufKnilated.  On  the  contrary,  the  inimediale* 
intraabdominal  inoculation  of  a  male  guiuea-jug  with  the  same  ma- 
terial may  bring  the  desired  pathognomonic  residt  in  from  two 
three  days.  As  of  cutaneous  so  of  nasal  localizations,  they  ma^ 
entirely  wanting  in  about  fifty  |ier  cent,  of  the  cases,  and  they  do 
apparently  stand  in  any  such  proiH>rtiou  as  a  primary  leaiou  a 
cutaneous  glanders.  ^V^len  ijresent,  the  necrotic  processes  may  ba' 
of  the  most  destructive  character,  bearing  resemblance  to  tbo«e  of 
sy  philis.  The  mucowi  of  the  oral  cavity  also  suffers  in  like  degree  wil 
intlammatory  and  ulcerative  conditions,  having  a  retanle<l  tendency  to' 
heal.  The  discharges  ai-e  viscid,  serous,  seropurulent,  seropuroleut 
and  KJinguineous,  varying  much  in  (piautity  but  not  so  much  in  nffen*, 
siveness.  The  upi>er  part  of  the  respiratory  tulws,  the  larynx 
trachea,  may  be  similarly  involved,  as  shown  by  hoarseiieas,  conghiug, 
Taifiing  of  a  vile  sputum*  and  sometimes  their  mucosa  is  so  swollen 
as  to  make  inspiration  difficult.  In  connection  herewith  the  patienta 
may  emaciate  excessively  from  the  pain,  fever,  and  disturbance  of  the 
digestive  functions.  As  in  the  horse  so  in  man.  chronic  glanders  may 
suddenly  assume  tlio  acute  form  through  metjistasis,  chanu'terize<l  by 
similar  local  conditions.  Death  may  resnlt  in  coma  and  general  col- 
lapse. When  chronic  glanders  terminates  favorably  the  prognosis 
be  made  fjuite  early  in  the  case,  i»rovided  the  diagnosis  l>e  correct. 
From  the  beginning  the  local  lesions  are  characterized  by  their  alow* 
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ness  iu  development^  aud  though  innamerablo  awelliiiKa,  nodes,  ami 
alistvsHea  may  comei  aud  go  iu  the  course  al  the  disea.se,  eHpecially 
about  the  joints  aud  craniara,  still  there  will  be  an  obstinate  though 
protrat'ted  and  disappoiutingly  slow  tpuileuey  to  heal,  which  of  itself 
is  a  suspicious  dia(j;n(Htic  poiut.  Naturally  the  disrliargps  slowly 
decrease  with  the  disappearanoe  of  the  loc^al  disturbauoes.  There 
may  be  cases  of  ])rimary  ]>uliuomiry  ^danders,  niiUl  iu  their  course 
from  the  begiiiuing  and  uucninjilicated  by  metast-atic  local  disturb- 
ance, which  run  their  course  without  ^iviuj^  o%-idence  of  their  nature, 
when  thpir  origin  is  not  Hnspocted  by  patient  or  physician.  "We 
know  it  i.s  so  in  tuljerculouw  jihthisis.  The  autopsy  table  reveals  that 
fact.  Ih  it  gitiuK  too  far  to  assuuie  that  it  may  also  be  so  in  glanders 
iu  man  aud  prol)ably  in  the  httrse  also? 

Pathological  Anatomy. 

That  metastatic  Iwieillary  embolism  plays  as  essential  a  rol©  in 
human  as  in  oc|uiue  j^laiiders  is  niatle  evident  by  the  general  imjires- 
hIou  of  pyajuiic  pn>cesses,  "wedge-shaped  abscesses"  aud  infarctions, 
which  the  lesions  imjjress  on  the  necros(;opical  observer.  For  this 
very  reason  the  tendency  to  abscess  development  in  man  is  more 
marked,  while  tiiat  t^j  circuuiscribed  ueophtstic  indurations  is  loss 
marked  than  in  the  horse.  The  fact  that  the  lungs  are  less  freipiently 
implicatoil  than  iu  the  horse  speaks  strongly  for  the  pivdomiuiince  of 
local,  superticial,  ext-erior  invasion  iu  mauover  i>rimary  j)iduiouary  in- 
vasion. MetJLstases  from  the  lungs  to  the  skin  and  otlier  organs, 
spleen,  bruin  (;d>sccssi's),  uro  even  m<.>ro  comnion  th;in  in  the  horse; 
such  metastases  may  result  froin  primary  aspiration  invasion,  piul- 
monary  lesions,  or  seci^ndary  invasion  of  the  lungs  b,^-  nietjiHiisia 
frriui  hn-al  cutam-ous  (»v  naial  lesions, 

A  description  of  the  lesions  of  glanders  is  largely  a  repetition  of 
the  clinical  history  of  the  disejise,  so  far  na  it  bejirs  on  visible  cuta- 
neous or  nasal  lesions.  As  particularly  noted,  the  cutaneous  ])ustule3 
fre<pientiy  bear  a  re.semljhince  to  varitjlic  conditions,  wiiilo  iu  othci-s 
they  are  more  vesicular  and  filled  with  a  serosauguinetius  fluid;  the 
abseessos  have  not  tlie  character  generally  cousidm'd  ]tatliogunmonic 
of  such  lesions,  but  more  nearly  resemble  a  mn'i  of  thssulving  i)roc- 
esa,  the  tissues  around  looking  as  if  semi-dissolved  where  they  form 
the  walln  of  lhi>  cavity,  wiiicli  is  IiIIimI  with  a  thick,  creamy,  grav  ish 
red,  viscitl,  serosanguiueous  mat)n*ial.  These  abscessps  sometimes 
penetrate  the  apononrosis  of  the  muscles  and  implicate  the  raiiscle 

istauce;  at  others  they  (^xtend  to  tln^  hones,  pnrticularly  of  the 
causii  -sis,  the  irritation  penetrating  through  the  skull 
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and  oauHiug  a  pacliymeuiuKititi  iiuilleoBJi  which  may  be  pui'uleut  itr 
tubercular  iu  character.      Softening  of  tho  Bulwtaxioe  of  th»,*  Imi 
occurH. 

The  losions  in  the  uoHe  reHemble  those  in  the  horsu  and 
no  special  descriptitm.  The  Htiuie  may  be  Bjiid  of  the  Binoaee, 
pharynx,  the  krynx,  and  tra«'hoa.  ^Vs  provionsly  said,  the  li 
are  lexa  tifhtu  tlio  Heat  of  i)rimary  lesioua  than  iu  the  hurst^,  but  vrhftn 
present  those  are  hirgely  of  the  same  chtira^-U^r — tuU*n^liw»  ntxlules, 
and  mi>ie  ditfuso  procesfles^ — even  to  conniilerabie  iiidui*atiitus  of  « 
pnouuiouic  tyi>e.  Abscess  development  is  not  nnci»mmou.  Pecu- 
liar coniplicationH,  ante-nio)-U>m  thromboHis  in  the  veins,  hemor- 
rhagic, o>dematou»,  and  ameniio  gelatinous  iutiltrationp,  bo  common 
ill  old  hornea  diseasetl  with  i^landoro,  are  not  soon  so  often  iu  mau» 
perhapH  IwH-auKo  the  majority  <»f  cjwea  are  iu  ycmug  vigorons  men, 
while  for  tlie  same  reiLSonu  (economic)  they  are  largely  amou^  nUi 
and  choiijt  horses,  excej»t  when  the  ilisease  gets  into  brin^bng  or  a^ri- 
cultural  dintrictH.  The  musch^H  are  far  more  fnH|Uont1y  impli4!jiied 
than  in  the  horse,  more  particularly  thtwo  t>f  the  arm  and  Im^jtHi, 

Tlie  localiisatioua  iu  the  bones  and  the  ond  cavity  have  l>oen  uien" 
tioued.  Ecchvmtttic  lesions  in  the  mu(*(wa  are  (Mtunnon,  the  stomach 
noteacaping ;  but  thoy  are  seldom  if  ever  aeeu  in  the  horse.  Parenchi- 
matous changes  from  cloudy  swelling  to  fntty  degeneration  an<  to  l«o 
expected.  The  general  lymphatics  are  lofcis  affected  tlum  in  the  horMe, 
and  in  man  there  is  no  evidence  of  tlie  ditfuse  involvement  of  the 
stroma  that  there  is  in  chronic  glanders  in  the  horse;  but  as  this  is 
ft  persoiuil  olkservatiou  iu  horses  the  estimate  lUfiy  be  errtim*ous,  thai 
lesion  iu  horses  not  l>eing  mentioned  by  the  autii(tritieH.  The  (emlency 
to  incomplete  development  of  tuben'lns  and  indurated  neoplasms 
been  previously  meutioued  as  ]H>cnliar  to  glaudoi's  iu  man. 

Diagnosis. 

Some  twenty  yaars  ago  BoUiuger  wrote:  **Tho  diagnosis  of  ghui- 
ders  is  iu  manv  (-jis«*H  extivmely  ditlicnlt  if  not  ul)Holutely  iuipoHsiblo. 
The  last  is  especially  true  in  cases  in  which  tlie  lungs  are  the  chief  acAt 
of  the  trouble,  or  in  wtiich  the  disease  jiroeeases  are  seat«^  iu  parts 
withtlmwu  from  oliservatitm."  The  same  words  were  wjumHv  true  of 
glauders  in  man,  es[MM*inlly  when  the  anamnesis  is  uu trust wortliy  or 
entirely  wanting.  But  time  brings  chiinges  witli  it,  and  among  t]jem 
is  the  comparatively  infallible  diagnoeis  of  glanders  through  the  use 
of  tlie  material  known  as  laallein,  of  which  somewhat  hua  ))eeu  said 
in  previous  pages,  and  more  can  1h>  learned  by  reference  to  Vol.  TCUT. 
of  Uiis  work.    Mallein  can  bo  purchased  of  moet  of  the  large  whole- 
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salo  tlniff  liouseH.  It  is  a  pali^,  aiiilwr-colured  litjnid.  Two  and  a 
half  c)»lii{^  ceiilinu'tres  (»f  thin  fluid  is  iujfcU^d  uudor  the  skin  nf  the 
patu'iitiii  wliich  ^^ljURlt'i*s  iHKusjttn-t^nl.  Tlicftkiu  inustlHi  iirst  wilhIumI 
and  disiuftvtrd  ovtT  an  area  the  size  uf  n  niiver  dnlhir,  and  if  hairy 
Mlimild  i)o  shaved.  Thu  temponduro  of  tho  putient  should  bo  takim 
ni^litaiid  morning  for  thetwodayn  ant^^t'inhnit  to  i\u^  malh'in  iujot'tiou. 
If  Ihe  patient  Inis  ^jlanderH,  Ihi-re  will  Xm  a  uiarked  and  jn'o^esHivo  rise 
of  Ht?vi*ral  deKrotvH  iu  tho  teiu[>eniture,  coiiJiuonciii^;  a  few  hrmra  after 
tho  injittiiin.  Tho  phico  of  injection  swells,  oftfU  pxeesHivoIy,  and 
ia  i»aiufiil.  In  case  mnUeiu  is  not  at  hand,  resort  may  bo  had  to  tlio 
iuoculati<JU  of  a  lualu  f^LUuoa-pig — safer  if  two  or  tlireo  art*  used — with 
tlie  nartal  or  entannoiiH  Hefrethui  of  a  Biispfeted  case,  or  tlifi  conteuta 
tjf  an  aliseesH,  or  if  thoy  are  wautin^^,  a  swcilleu  ]vm]ih  ^hmd  luay  be 
removed.  The  injection  sLoidd  bo  iu  tlie  abdnjuinal  cavity.  Pecu- 
liar Kwollin^  and  purulfut  inipli<'iition  nf  the  tenticles  and  tlieir 
sheaths  will  apjiear  in  from  two  to  live  days.  jVs  all  other  cases  of 
^^landers  are  eaHily  rpuct^uiziiil  hy  eomimtcnt  pei-sous  and  the  visible 
IpHions  have  beon  snf^r-iently  diKcuHKod,  tln-y  noi^d  ni>t  ho  furtlier  con- 
sidered. Uulike  the  veterinarian  tlio  physician  lit-s  under  tlio  diffi- 
culty duo  to  tlu3  rarity  of  his  oises.  In  Ciiso  of  suspicious  cutaneous 
lenions  or  nHoplnatic  products,  abHcesses  full  <»f  a  vih*  fxrayish-reil 
j^t^nerally  m>t  ichorous  fluid,  with  le.sions  iu  the  surrrmndiug  nkiu  of 
au  erysipelatous  or  phleKm«^n<'Us  apitearance,  the  physician  should 
have  recourse  at  once  to  male  guinea-pig  injection. 

Prevention. 

The  only  cause  of  glanders  iu  horse  and  man,  so  far  as  human 
knowledge  extends,  is  and  has  lieen  tho  oblij^atory  liost  of  biK-illus 
irudleus,   the  iliseased   liorsi*.      C'4>uld  every   j^landered  horse   in   tin* 
c<.»untry  bo  removed,  which  is  practically  i>*issilile  b}'  the  combined 
use  of  all  our  means  of  diuKnosis  and  disiufectiou  properly  carried  out, 
an  end  troulcl  be  made  of  ^hinders  in  Inn'se  iind  man  fort-ver,  as  has 
been  d(»uo  in  the  case  of  cunia^dous  jili'urojineumouia  iu  cattle,  unless 
new  cases  were  introduced  from  outside  the  country.     Given  the  dis- 
eased liorsi',  the  dordi^r  in  cheap  liorsrs  and  those  who  work  such  in 
mimlx-rs  are  tiie  chief  and  most  dau^ierous  factors  in  tlie  extension  of 
auders.     .Vll  horse  dejilera  should  bo  licensed  and  bo  held  criminally 
-KJnsible  for  the  sale  of  any  Iiorse  having  visible  Bytuj»t<»TaH  liable 
ae  a  suspicion  of  ^^landei's,  without  Laving  prtiviously  n^ported 
authorities.     Owners  or  grooms  iiking  care  of  sneli  "sus- 
th  nasal  outflow  or  s'  uh,  should  be  held   equally 

dealers  for  not  repr  to  the  authorities.     More 
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Treatment. 


TrMitr/i^»t  M  fiat  rjl  tlw  ijocatioB  except  in  man,  and  in  case  d 
«TX/*i-|/li/rr4Allv  vAlfuM*;  hfiTwrn  tluU  can  be  idolatod  ao  aa  not  to  eadAA- 

(/i'f  tA)tfTn.  Wh'rtdfT  '>r  iK/t  nialleiu  Lati  peTtnADent  curative  qttali- 
li'-H,  iff  ^\ii-\U*r  tt  iit-nuWiAh  that  Ls  reliable  can  lie  gotten  from  bao- 
ti*rm,  iit  (»  i\Mi9d\nx\  lor  the  fatare.  Au  antitoxin  alone  will  not  do 
Ifiii  work  in  ({Uiir|«*rH  nn  in  tuberculoHiB. 
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Definition. — Antbnix  Ls  an  aout-e,  exoKcuinis,  facultative,  punisitic, 
iufeotioUH  disease,  wliit'L  is  never  (^eiierai  iu  iU  extt^iiHinn,  but  invart- 
n\i]\  tiuilrt  its  Uh'uh  of  ])rim;irv  origin  in  tellnrii'  ami  i-altu'if  coinlitifiiH 
<if  oertiiiu  lufiilitiiM  wliit-li  .supiily  tlio  i»atkolii:tlu^ical  iiL-cosHitius  ui 
its  8[iOfifitr  tauHe  -  iKunllrn  antlinwiH;  niul  which  is  extended  from 
siii-li  priiiiarily  infoHted  l(>i-ji.l;ti<^s  Ity  ahiinals  infet-ted  therooii  to  ntlier 
l<K'alitit.'s,  eitljer  in  incaiiH  itf  tlioir  luitural  uxtTotiona  or  hy  iinUeiials 
tierived  from  HUt;h  auiiualH  when  dead — wool,  hair,  hides;  and  fifca- 
sinnally  by  flnods. 

Etiology. 

Anthrax,  or,  tosjicak  inoro  rorvfotly,  thn  collrctinti  of  fiojitic  dis- 
ejwes  dianu'teri/ed  by  a  purpliwh-ljlafk,  tiiick,  Ht'iiiJ-nvaj^ndalih^  blood 
in  the  ra*laver,  eidar;<ed  Ki)lpfn,  liemorrlifi^os.  and  a  hIuiiji,  ()nii'k 
coursej  is  jirobably  ii^it  only  tlin  oldest,  but  tlui  best  Icimwii  fif  all  tiic 
iliseases  whieli  Lave  ennu!  to  us  ou  the  current  of  tnidltiuu  and  his- 
tory. Tlie  first  rnptnre  of  the  coutinnity  of  this  coilective  concei)tion 
of  anthnix  was  ^ivcn  by  IVilli-nder  in  1S.')'»,  and  iiKleju'mh-ntly  by 
Brannll  in  ISo?,  botli  of  whom  saw  that  tlie  blitod  (jf  certuiii  aniiinds 
diHefwed  witli  anthnix  (it  ]iap]teiied  to  be  a  case  of  tnio  anthrax  tliey 
had  ln'fore  thrui)  rouluinrd  nimirrons  r<td-slm])eil  bmlii's,  which  ox- 
cited  tln'ir  ciiri^jsity,  and  hiUv  that  of  the  investigating  medical  \\i>r[d. 
No  {»ne  K"Pf***'*'i  'it  their  true  nature  for  a  lon^i  time.  They  were 
looked  U]K>n  as  crystals,  as  tibriu  formations,  as  cariosities  of  no 
eti*)lo^ical  importance,  and  having  no  connection  witli  tlii'  disi-ase. 
Finally,  a  snsjueion  be^^an  to  deveh)])  iu  men's  minda  that  these 
microsrojiic,  structureless,  a{i])arently  inniM'<*!it,  rod-lik<^  limlii-s  could 
not  be  so  coustiintly  prt'sent  iu  a  disease  lu'esentiu^;  common  and  uni- 
versally roco^^nized  phenomena  without  Inivin^i  some  important  con- 
nection with  it.  This  siiHpicinn  dcvolopeil  into  a  rcH.dnty  and  was 
])roveu  Ui  bo  tlKJrou(^hly  justitied  by  Davaine  iu  l^i\H,  althouKh  it 
may  l)o  said  that  the  ^uttlio^enic  liistory  of  bacillus  anthnuus  and 
the  itomph'tn  diiVi^rt-ntiation  itf  antlirax,  as  a  disease  fmi  tjon'rii^,  from 
tlie  grijup  of  anthracoid  diseases,  was  not  eft'iK'ted  until  tln^  publica- 
tion of  the  masterly  work  of  XtxrL  in  1H7(J.     Anthrax  enjoyH  tlie  j»hice 
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of  honor  amonj;  all  the  }>estiferous  diseases,  l)o<.!auHe,  more  than  all 
others,  the  study  of  its  inicroorgHuisiu  1ms  opened  the  way  to  the 
investigation  of  i>arasititi  infectioxis  disejises.  The  great  size  <»f 
l)acilhis  authracis,  in  comparison  with  the  majority  of  pathogenic 
microorganisms,  l>ronght  it  within  tlie  range  of  the  mioroHco]ie8  of 
the  times;  tlio  ease  with  wliirii  it  <*an  l>e  discovered,  cultivated,  ami 
inoculated  successfully  in  expei'imental  animals  still  gives  to  anthnix 
and  its  bacillus  the  first  jilace  in  the  interest  of  student**  and  inv<»Hti- 
gators.  Convenient  as  this  niicro()rj.;anism  is  to  work  with,  much  as 
has  l)een  don(^  with  it,  there  I'emains  much  more  to  1m»  dcme.  The 
ex-host,  or  l>titter,  pn^-host,  lift*  of  bacillus  authracis  still  awaitH  in- 
vestigation. Notwithstanding  Hueppe  found  a  IwicilluH  morpholog- 
ically and  in  cultivations  identical  with  baci'Ius  authracis,  the  actual 
discov<'ry  of  that  germ  in  its  native  heath.,  in  a  i>athogenic  condition, 
awaits  confirmation.  Even  the  chemical  products,  the  toxins,  by 
means  of  whi»'h  the  bacillus  i)roduces  disease,  have  not  l)een  isolated 
as  definite  and  tangible  things,  with  which  diret^t  and  satisfactory 
experiments  can  1m>  mud**,  While  wo  should  and  ]irobably  do  know 
more  about  anthrax  than  any  other  germ  disease  of  which  the  parasite 
is  known,  still,  when  we  ask  ourselves,  "What  do  we  know?  it  must  l>e 
admitted  tlnit  we  kn(»w  v«*ry  little  inde(»d  of  those  essentials  of  which 
it  is  necessary  to  know  so  much  in  ordc^r  to  uni'erstand  anthrax  and 
kindred  diseases. 

JUciurs  Anthhacis. 

If  one  has  a  suspicion  or  knows  tliat  the  case  l>efore  him  is  an- 
thriix,  if  there  is  not  a  I<Kal  Irsioti.  as  is  fre<iuently  the  case  in  man, 
and  <lesires  to  c<nitirm  his  diagnosis.  ,ill  tliat  is  necessary  is  to  draw 
a  few  drops  of  blood  eitlur  Iroiii  the  local  lesion  or  a  vein  and  <'X- 
amine  it  microsc(»pically,  or  iiitr<)ducc  It  under  the  skin  of  li  mouse, 
guinea-pig,  or  rabbit,  and  the  animal  will  gt-mrally  be  very  ill  within 
twenty-four  liours,  and  ]H'risli  between  that  time  and  fortyn-ight  hours 
or  three  days  from  the  date  df  the  inocul.itjnn.  Siunetimes  when  we 
examine  tlit*  blond  drawn  from  a  vein  of  the  ]),-itient  we  are  not  able 
to  discover  the  ba4'illi  after  most  careful  seanh.  as  they  are  often  very 
scarce  ill  the  blood  until  just  U'fore  the  death  of  tlie  pati^'ut,  but  the 
sickness  and  death  of  the  inoculated  animal  indicate  their  presen<'e 
in  the  blood.  Ou  the  contrary,  when  the  blood  is  taken  from  a  hn-al 
lesion  the  bacilli  are  ]iresent  in  gtMnUy  nunilM*r.  If  we  turn  now  to 
our  inoculated  animal  we  shall  tiiid  an  abundance  of  bacilli  in  the 
blooil,  the  jiulp  of  the  spleen,  the  liver,  the  lungs,  the  kidneys,  and 
oth**r  pa?ts.  scarcely  one  part  being  friK*.  as  they  are  wi'll  distribute<l 
in  the  blood-vessels. 
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It  is  not  nocefisary  Jiorc  to  ^o  into  the  details  of  tlte  exuiniua- 
ticm  nud  c-ultivutiou  cif  tliis  l>est  kuowu  ami  HJiHJKst  fultivHted  of 
nil  jtjitho^t'iiic  microfn'fiauisniH.  For  tliat  i\\&  rearler  in  rpfen'ed 
U}  the  text-liooks  ou  btictGrioloj;^,  Suffivo  it  to  say,  Ixicillus  an- 
tlirat'ifl  c'olors  easily  in  aqueous  HolutiouH  of  all  tlio  aiiiliue  ilyfis, 
the  bt^st  for  a  jirac'tisiu^^  phyfiiciau  being  the  tnl>erelr'  biwilhis  mixti;re 
\d  oue  per  cent.  fucLsiii,  Iftu  per  cent,  t'omniercnal  akohtjl,  antl  ninety 
per  cent,  of  a  iive-i>er-c'ent.  solution  of  rarbolir  atud.  This  one  dye 
will  cover  iill  needs,  so  far  as  colnrin^  l)acilli  are  concerned.  Tlie  an- 
thrax Iwu-illu.s  will  not  stand  fading;  out,  but  unlike  the  tubercle  bacil- 
lus it  Ljih  inorpholfjgiod  characteriKtics  an  distiixrt  as  is  the  techniod 
reaction  of  the  tubercle  bacillus,  by  which  it  is  so  surely  reco^ni/ed. 
These  charatteri-stics  are  the  size  of  bacillus  anthracis,  its  s(|uare 
cbopped-oflf  ends,  and  its  imniubility,  wliicli  are  not  those  <»f  ;iny  other 
patlin^enic  bacillus  kni»\vn.  The  bacilli  will  j^row  in  or  en  any  ai 
the  media  used  fi>r  that  purpose  andiitrtmni  teiajxTature.  While 
perfectly  safe,  like  veuoraous  gnakes,  they  need  to  be  handled  with 
care,  and  f^ne  niuht  use  the  utniust  ]irec-uuti(iu  nnt  tu  prick  or  injure 
the  skin»  and  tsiionld  n<it  make  a  necroseopical  exaniinjttion  nnr  handle 
authrjix  material  vvitli  fresh  abrasion*  of  the  epidermis  on  the  hands. 
Fur  the  fthenoTiKMia  of  cultivation  the  reader  is  referred  to  the  text- 
books or  the  ai>i>ropriate  volume  uf  this  work. 

COiVBTITUTIONAL  on  LvTEllNAl.  CAUSES. 

These  can  be  handled  brietiy  jus  they  consist  only  of  that  ]>hysio- 
li^^ical  chennsni  natural  to  a  species  which  <»f!"ers  suitable  soil  for 
the  biopathoio^ical  necessities  of  bacillus  atitliraris.  The  susce])ti- 
bility  to  anthrax  is  very  widely  spread  amonj^  the  domestic  and  wild 
herbivora,  AVdei*s  sheep,  for  reasons  unknown,  not  iinssessiuK  it. 
Of  fowls,  wiiite  rats,  fro^s,  and  sut-b  thini;s,  it  is  not  necessarv 
to  8i)eak.  The}'  simjdy  form  curiosities  of  experimental  investica- 
tion.  As  a  rule  tlio  carnivora  are  m<*re  or  less  imnuiui'  to  antlirax 
and  the  anthracoid  <liseaMes.  Tins  faet  lias  been  tpute  pn  ltil.\  illus- 
'     trated  by  experiments.     If  do^'s  or  rats  are  fed  on  a  strictly  carniv- 

k»ua  diet  they   are  immune  ti>  any  ordinary  amoiiiits  nf  l)acillus 
uo  matter  how  virulent.     Tf,  on  the  other  baud,  w*    turn 
I  »t.o  herbivora  and  feed  them  on  an  exclusive  vegetaVile 

•   ac(jnire   a   vfiryluK   de^Tee   r>f  susceptibility    to 
^^  '^dearly  demonstrate  that  disposition  is 

^H  'lysiological  chemismus  of  the  organ- 
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External  Causes. 

What  intomal  causes  are  to  endogeiietic  disoasps,  external  oanses 
are  to  exo^euetic.  In  other  words,  what  the  physiolo^ii-al  clioiuiHiniiM 
of  a  favorable  sjtecieH  is  to  uu  obligatory  i)ariLsito,  l(H*al  conditioUK, 
the  chemismus  aud  phvHiciil  (tonditiouH  of  tlu^  soil,  ttMujjeratuiv,  aud 
inoiHturo  arc  to  the  facultativo  paniHites.  How  lou^  it  in  n«)iuK  to  l>e 
before  luodoru  scientific  invcHtigatioii  awakiMis  t"  this  fact  is  a  doul>t- 
ful  (inestion.  While  in  endoj^enetic  diseases  external  causes  chii'tfy 
play  tlie  part  of  mere  transmitterrt  of  thn  intu'iens  from  healthy  to 
diseawed  individuals,  or  starve  as  voliiclcs  for  the  tem]K»rary  pn>tot*- 
tiou  of  the  parasite,  in  exo^^enous  diseases  the  infested  locality  has 
the  same  relation  to  the  healthy  as  the  diseased  animal  in  eudo^i^ 
netic;  that  is,  it  is  the  locus  of  ])rimary  ori|;in,  the  seat  of  continuous 
danK<^r.  The  ([uestion  of  nmhujioh,  of  transmission  in  the  eourst*  of 
tlu^  dis«»ase,  is  an  entirely  ilifl'erent  matter  with  which  we  have  uoth- 
iuK  to  do  at  ]>reHent. 

To  make  it  still  more  plain:  Tn  exogenous  diseases  the  parasit<*A 
are  permanent  inhabitants  of  suitable  terrestrial  localities,  but  **ean,". 
under  certain  conditions,  inhabit  the  animal  IhmK  ;  while  in  endi>nea 
ous  diseases  the  parasites  are  permanent  inliabitants  of  animals,  Imt 
may  exist  for  a  lon;^'er  or  shorter  piM  iod  outside  ()f  tliein.  There  is  this 
vast  dill'erence  between  them  ;  While  e\o^n'netic  ])arasites  retain  the 
faculty  of  proliferating^  in  the  infested  host,  tlie  olili^^'atory  ]>arasites 
*lo  not  in  ex-liost  conditions.  It  is  tliesi-  t\vt>  conditions  <»f  tl»e  pri- 
mary ori^xin  of  inferti<»n  whidi  classical  nitilicine  endeavon'd  t*>  ex- 
press in  its  axiom,  that  "  while  all  contagious  diseases  are  infcH-timis, 
all  infei'tious  diseases  an-  not  <*onta;,Miius.'"  Antlirax  in  eitiier  its 
collective'  or  indivittuated  sensf  stood  for  ilmt  il.iss  of  infections  wliich 
classical  medicine  dirt'erentiat4Ml  as  '*  noj  conlau'i'His."  Nothinji  i*i>uld 
nnu'e  plainly  show  that  lair  pn  ili'cessojs  had  priiiiar\  ori^^'in  and  imt 
extension-transmission  in  mind  wlien  tiny  mad"  smli  a  (hliniti'  ditVer- 
entiation.  It  will  be  remembered  tliat  wo  have  been  told  that  a 
"rnarkeil  diiVerence  must  be  made  between  ecto^enous  (e\(^^eIlou?^^ 
infection,  in  which  the  bactt'ria  can  llonrish  outride  of  the  body,  and 
(MidopMious  infection,  in  wliich  they  flourish  only  in  the  diseased 
boely." 

As  stated  in  the  prece<liii;,'  aitich'  on  inlanders,  tlie  point  in  dis- 
cnssiitn  is  the  value  )if  that  word  "can."  N  it  possible  that  any 
one  can  rea*!  tin*  ai»o\e  and  not  Ite  |'orce<l  to  tin*  conclusion  that  tlh^ 
"can  (lourish  outside  of  the  bod\"  or  animal  ho>.t  means  that  tind 
condititni  must  Im'  looked  upt>n  as  the  unnsnal.  and  not  the  regular, 
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form  of  life  of  such  puraBiteH?  AHHumiii^?  that  to  l)e  the  cane,  what 
"cau"  be  tlio  (.liffereuce  Ijetweeu  exogeiiuus  and  eudogeufuiH  para- 
sites? It  boiug  udmittod  that  both  do  live  in  animals  autl  hoih  do 
caiiso  tliscoHe,  aud  that  \Kiih  do  live  iu  ox-liost  i^ouditiouH,  Avlmt  can 
\)e  the  ditfort^iiee  l)etft'eeu  thoinV  Botli  fiirma  cau  and  do  luultiply 
and  re]ileuisb  their  kind  iu  the  auimal  Lost ;  both  fdruis  can  be  traua- 
rnitted,  iu  Houie  way,  from  disensed  to  hoidtliv  lioHts,  and  thuH  the 
iliHfjiHo  in,  or  may  1»,  contimiod  and  oxtondint,  but  as  has  hovn  Haid 
and  nuist  be  oft  rojjonted,  both  cannot  niulfcijdy  and  ro])lenish  thoir 
kind  und<M*  es-hoHt  conditions.  That  ik  a  critical  diffrrom'e!  That 
in  tlie  only  dirt'eroneti  of  nioment  bt^tweeu  an  oldi^^utory  and  facultative 
parasite.  Why  thrash  this  wame  ohl  straw  over  ho  much?  Scarcely 
one  of  the  text-l.)0(»ks  on  iufecti<.)nH  disenHen  and  bacterinhjj^y  ban  ever 
exi)resHed  a  eU-iir  and  detinite  opinion  on  this  p^Jiut;  or  if  it  ban,  it  is 
tbo  *'rroneoUH  one  that  facultativ4^  i)jiraHitiHni  lias  reft^rence  to  ex- 
hoHt  Iife»  but  an  the  niicroorj^anisins  referred  to  live  in  the  earth,  and 
not  at  its  cost  in  a  parasitic  seuse,  hnw  can  the  word  facultative  bo 
used  bt  refer  to  the  ex-host  life?  Jiefure  nn>  is  t>ue  oi  the  most  ni»xl- 
eni  text-l>ooks  on  bacteriolo^;y  and  infectious  diseases,  to  which 
most  teacliers  would  refer  students  as  an  autliority.  We  turn  to  it 
and  read  rrjiardin^  llie  (iiigju  nf  anllirax,  tliat  "as  every  outlncak  is 
the  result  of  tlic  intnKhietioti  into  tlie  system  <tf  the  bacilli,  tbr  >jues- 
livni  naturally  arises.  Howaretliey  iuirtuhu'ed  on  a  fainiy  WIhmi^  i}o 
they  come  from?"  To  these  ipiestionH  iu  tej^jird  to  the  best  known  of 
all  nucroorj^anisnial  diseases,  sonte  kind  of  a  ])ositivii  answer  sliotdd 
Im  expected.  But  wn  are  tohl  merely  that  "the  bacteria  may  g<^t  into 
(be  soil  ( !)  and  may  reuniin  there  iu  adiumant  state  for  many  years," 
and  that  is  every  word  that  is  sjiid  in  answer  to  the  <)uestions  tm  the 
orif^in  of  anthrax.  Origin  and  extonsitm  are  not  identical  iu  theory 
or  pnictii-c,  tliou^h  often  so  treab^d. 

thir  aiiilmr  idtsolutely  i^^unres  bin  own  ipnstinu,  Wliere  did  thin% 

the  bacilli,  r<>mo  from?     The  inference  is  from   a  diiieased  auimal, 

but   vviicre  ilid   llie  disrasi'd   animal  ^'et   fchemV     "From  a  diseas<'d 

auijiudV"     It  may  have  become  iufesteil  in  a  l<»cality  ;   wIumkm;  came 

the  bacilli  to  tlie  locality"?     "  From  a  diseased  auimal  againV"     Then 

if  both   diseased   jiuimal   and   infested    locality   derive   the   infecti^J^; 

mieroffr^auisni  from  a  diseased  aninml,  what  is  tbo  dlft'erence  be- 

t'eou  an  endogenous  and  au  exoj^euous  disease?     Dt»cs  it  rest  in  that 

yet  mighty  word  "can"?     True,  it  is  a  nuKbty  difl'erence.     But 

■iality  Is  stiwn  with  >^erms  by  a  diseased  animal,  and 

o  be  maiubiiued  iu  indelinito  exUuision  if  conditions 

ts  transmission  from  diseased  to  healthy  animals 

ition  of  the  "outaido"  coiiditiou,  iu  what  does  au 
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exogenetic  di»oase  differ  from  aneudogeuetic?  Is  it  iu  tLat  littlt?  fact 
timt  the  piiriksito  "c*iin  live  outeide  the  b<xlv"?  By  uo  moAUs.  It  is 
that  tlmt  "*  outhide"  ia  the  uatiiral  home  of  the  [>araMite,  wheret  it 
**  multiplies  and  repleuishoa"  its  kiud,  and  the  oecasionidly  iofc^led 
animal  orKautHm  is  the  foreign  coantry  into  which  the  |>arasite 
migrates  and  sojourns  for  a  while. 

One  of  the  most  lUificult  things  to  demonstrate  satiafactorily  id 
tiiat  which  should  be  self-evident  to  all.  To  make  exogenoaifi  and 
facultative  panuiitism  as  plain  as  possible,  let  us  take  a  microoripui- 
ism  over  which  there  can  be  no  dispute  as  to  its  ex-hoai  life;  nor  of 
wliic'h  it  can  be  assertetl  that  the  ground  is  nceessiinly  infested  by  or 
from  diseaseil  animals.  The  question  of  tranHuiissitm  from  diseased 
to  healthy  animals  does  not  exist  in  any  direct  or  "  contagions'*  sense. 
Nevertheless,  it  might  be  i>os8ible  to  keep  the  disease  extending  in- 
detinitidy  by  artiticial  inoculation  from  diseased  to  healthy  animals. 
Is  then  tetanus  a  **  contagions  disease"?  Its  baciltns  can  live  ex*host, 
yet  we  do  not  hear  any  one  chiimiug  for  it  a  semi-obligatory  existom 
as  one  does  for  anthrax  and  many  other  l»u*illi.  Not  tmly  can  thQ* 
bacillus  of  tetauns  live  outside  the  diseased  Ixxly,  but  that  is  its  gen- 
eral place  o(  abode,  whereas  the  dise»wetl  Ixnly  is  onl.\  the  accideul 
and  rare  one.  Why  this  difference  IwtweenlMii'iHusanfchnu-is  and  tei*^ 
aui?  It  is  mostly  to  be  sought  in  the  fact  that  one  is  aerobic  antl  tlie 
other  anaerobic.  The  one  can  easily  tix  itself,  develop  and  multiply, 
whereas  it  is  uo  such  easy  matter  ft»r  the  other  to  find  the  ct^mditioi 
suitable  to  its  existence.  Considering  that  the  ex]>oHure  in  the  liaoil- 
lus  of  tetanus  is  almost  constant  in  comparison  to  tliat  to  the  bAi-ik-j 
lua  anthracis,  it  woidd  1)6  interesting,  if  not  valuable,  to  know  wh; 
infection  is  so  infrequent.  The  absolute  necessity  of  some  clearly 
defimHl  use  of  hinguage  and  of  ilropping  the  word  contigitms  entiroly 
from  use,  is  to  be  found  in  the  recent  literature  of  Asiatic  cholera,  u 
disease  unequivocally  without  contagiousness,  mid  an  exogenous  dis- 
ease of  tlie  most  marked  ty|>e  cAnsed  by  a  decidedly  facultative  [kara^ 
site.  Notwitlistauding  all  this,  the  books  are  full  of  the  contagi« 
ness  of  Asiatic  cholera. 

The  memory  of  tlie  late  outbreak  in  Hamburg  is  still  quite 
in  mind.  It  is  noted  for  the  striking  exem])tion  from  **conta^on' 
those  most  exposed  (that  is,  in  the  tliick  of  the  battle^  the  physiciuna^' 
uorses,  and  official  hygienic  cor]is,  not  one  of  whiva  died,  and  ac^arcelr 
one  waaatall  ill  of  cholera;  and  this  inau  outlirenk  with  some  twenty 
thoaaand  oases  and  ten  thousand  deaths.  To  l»e  snre,  the  ex-host  life 
of  the  comma  >»acillns  Iuls  not  l>eon  proven,  but  does  any  one  doubt 
that  this  microorganism  finds  its  general  habitjtt  iu  the  soil  of  suit- 
able localitiea  and  is  exceptional  in  man? 
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There  is  h  Ihw  of  parasitic  pfltbogenesis  in  relation  to  icfectiaus 
diseases  wbicli  rt*t|uiroH  moat  diligeut  investigation  to  ileiuonstrate  it 
to  tlie  people  as  well  a.s  tlie  prufessiou.  It  is  this :  Hajn'ophytic  germs 
oncR  harmless  juhI  livJLj^  as  natural  iulialiitiiiitvS  of  n  virgin  soil  fre- 
tpiently  htromo  puthogeuit;  wLt*u  tliat  sctil  haa  heeu  sjUnrated  for 
years,  or  to  a  sufficient  anjount,  with  the  excretious  of  auinial  life, 
and,  primarilv,  in  that  sj)ecies  of  animal  life  -which  has  ]>oDuted  the 
-soil.  Such  (lisiuises  might  he  called  the  ]>enaltiea  of  ignorance  in  tlie 
prfM'pHs  of  eivilization. 

Nothing  more  fully  iUustrates  this  than  some  of  the  infectious 
diseaHt's  of  our  doniestit:  animals,  partirularly  the  horse.  T]ie  so- 
called  Kpinnhneningitis  of  the  horse  is  a  "new  disease,"  which  gr<JW3 
less  and  less  fn-tpient  the  farther  wo  go  west  and  the  more  recent  the 
settlement  of  the  country.  Again,  therp  are  diseases  of  lueality,  in 
tlie  sense  of  primary  origin,  just  as  much  as  there  aro  diseases  of 
species.  Asiatic  cholera,  anthrax,  tetanus,  yelkiw  fever,  typhoi<l 
fever,  and  diphtheria  are  diseases  of  locality,  just  as  measles,  uinnipH, 
scarlet  fever,  syphilis,  glanders,  infectious  pleuropneumonia,  and 
rabies  are  primarily  diseases  of  epoeies. 

Tlie  niajonty  if  not  all  nf  tho  facultative  germ  parasites  are  8a(iro- 
jdiytic.  They  live  in  and  take  pai-t  in  the  processes  of  decaying 
vegetalile  matter.  Home  of  these  niicr(.»orgauisms  are  pathogenic  in 
animals  in  exactly  the  condition  they  are  in  their  outside  home  with- 
out the  aid  of  any  polluting  excreta  of  animal  origin  in  the  soil. 
Tetanus  in  surely  au  example  of  this  ]>rimitivo  natural  pathogenetic 
energy  in  a  microorganism.  Many  aboriginal  ]»eoph',  sudi  as  those 
of  the  S<*lomou  and  (ttlier  inlands,  who  use  prtiKoned  arrows  in  war 
or  cJiase,  eharge  these  arrows  with  dirt  containing  the  tetanus  germs, 
the  dirt  being  the  ordinary  abiding  phiee  of  these  micr(x>rganisms. 
Another  point  is  that  tlie  manure  of  liorsps  that  are  jn^'fectly  wpII 
often  contjiins  the  tetanus  baeilli.  From  whi'uco  do  the  horses  get 
them — from  other  horses?  Here  is  a  i>oiut  which  tetanus  shares  in 
commoji  with  antlirax  and  all  facultative  microorganisms.  Tla*  luirse 
and  other  animals  may  tjike  tlie  microorganism  into  itself  with  food 
or  water,  and,  whether  disease  is  caused  or  not,  again  give  Up  the 
germ  to  its  native  soil,  tlius  fnltiUing  the  law,  "fnmi  the  ground  didst 
*^iou  comts  uuto  the  gnuind  blialt  tbou  rotm-n."  The  only  reason 
tetanus  germ  does  not  cause  <lisea.se  when  taken  in  with  food  is 
the  couditions  are  not  suitable.  It  is  sufHciently  pathogenic 
*avorable  intra-host  conditions,  as  numerous  experiments  with 
terials  have  show  rein,  tlien,  lies  the  diflferenee  l>c- 

jacilliLS  of  tetac  it  of  anthrax?     Do  they  not  both 

•selves  exactl.  Ai'o  they   not  b(jth  saprophytes 
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which  can  beoomn  pathogeuic  uuder  favorable  cumlitioDS?  Do  Ihej* 
not  both  livo  out  most  of  their  liveB  in  the  soil?  What  grotuids  are 
tliere  thin  fdr  iuferrinK  that  they  are  jmraeitic  most  of  the  time,  aa 
all  tlm  Miitlioritit^H  either  actually  do,  or  teud  to  teiu'h,  hh  if  the  life 
"outside  the  boily"  was  the  rare  condition,  and  the  faculty  of  linu^ 
ex-host,  something  the  microorganisms  "'can"  assume  at  ]ik*n8urv? 
If  HO,  then  tho  Utriii  **  fju'ultativo  panLsitos"  is  orroueoUH.  nnh>«H  the 
wirth  l>ft  {'ouHidf»rtHl  a  host,  at  tlifl  expense  of  which  tlie  micnxji^piD- 
ism  livos.  Thou  all  is  itarasitie.  But  it  is  not  in  this  sense  thiil 
I>arasitisiu  is  considered. 

Another  fm^t  in  tho  life  history  of  tetainis  and  anthrax  is  &]t|iar- 
ontly  this:  The  naturally  juitho^'euic  saprophytes  that  livo  and 
thrive  amidst  dL-fuyiug  veKotation  are  generally  virulently  |niUii>- 
genio  in  herhivora,  in  {>muivf>ra  somewhat,  and  in  camivoni  only 
slightly  so,  or  not  at  all.  On  the  other  hand,  the  "civilized"  sapro- 
phytics seem  to  owe  their  pathogeneity  to  animal  pollution  i»f  the  soil 
and  lire  mor<^  dirtH'tly  pathogenic  in  the  iK)tlutiiig  species,  as  previ- 
ously remarked.  If  this  hiw  more  value  than  a  mere  liyiKithesis, 
yeUow  fever  and  Asiatic  cholera,  like  typhoid  fever,  must  l)e  cIasmhI 
liM  "civili/xnl  sajirophytes,"  which  may  or  may  not  Ik*  uatundly  {uiilio- 
genie  necording  to  the  amount  of  animal  pollution  in  the  soil,  while 
such  micrtx>rganismM  as  tetanus  or  anthrax  may  or  may  not  ho  |>atb- 
ogeuic,  lUH^ordiug  to  tho  concentration  of  the  chemical  coustitueute  of 
decayed  vegetable  life  in  the  soil  of  their  native  heaths. 


Anthiluc  not  Mauvbial. 

Tt  wafl  the  opinion  of  many  of  the  ablest  oltservers  prior  to  Use 
natal  day  of  the  bacterial  ago  that  anthi-ax  was  a  malarial  disease,  a 
**  tmdarial  neurosis"  to  spi^ik  with  Heusiuger;  hence  we  jwuX  much 
of  anthrax  malaria  and  the  miasma  of  anthrax.  The  same  tenna  aii 
idejis  pevvatle  many  m<Hlern  l>ooks,  more  esjwcially  lh<»se  itf  a  pracl 
cal  nature.  Applied  to  anthrax  they  are  meaningless.  The  um^ 
ilie  word  mahiria,  or  miasma,  in  the  historicjd  sense,  simply  implied 
tlie  lood  protluction  of  a  poison  ]iolluting  the  air.  A  miasma  mitst 
he  gaseous.  It  wtis  nut  something  suspendod  in  the  air.  but  u  some- 
thing which  was  an  iusojiarablo  part  of  the  air.  In  that  H<*nse  we 
Htill  s|H*ak  of  a  |H>isonous  ntinsma.  A  miasma  has  none  uf  the  cl 
act^'ristics  of  a  germ  inticiens.  It  is  something  i)riHluct\l,  but  mil" 
something  whidi  can  repriMlut^  itwOf ««/  infittihttn.  Hence  the  much 
vfiunted  "anthrax  poindu"  which  impregnated  soil  and  atniosp 
was  simply  like  all  other  myths,  tin  hypotlnwis  of  ignorane4\  for  no' 
lioim>ti  can  reproducu  itself.     As  shown  in  the  article  on  glanderx, 
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tlio  mytliical  volatiln  nialnria  of  iire-baot*»niil  diiVH  luis  iiiuilly 
acquired  a  fixed  nittnrt:',  fiud  n  nmliirial  diHciwe  is  now  oiio,  tlio 
L'tLUH«  of  wLifL  liveH  in  u  lot-ality,  infeats  HUHt'eptiblii  fonuH  of  niii- 
iiial  life  u'lint  /Anr,  Imt  thn  infested  ftuinials  tviunot  tliiet'tly  or 
imlirectly  traiianiit  the  disease  to  other  animals,  and  thou^^h  they 
may  l»e  still  disHused  and  l^ave  the  primary  malarial  <*entre,  still 
they  cannot  transmit  the  patlmj^enic  ens  to  any  new  liK-ality.  lu 
other  words,  uialarijil  iufectiim  is  fixed  b(^th  in  ionUity  and  tho 
infested  iudividual.  How  difl'ereut  it  is  with  antljrax  !  The  only 
ihiii^;  it  lias  in  common  with  a  malarial  diseaso  is  in  locus  ai  \iii- 
UiAry  ori^^in.  It  is  local  in  origan.  On  the  other  hand,  the  dis- 
eased individmil  is  a  source  of  possible  danj^er  to  <^tllcrs  wliile  ]ivii4fi; 
and  when  dead,  the  disease  can  be  transmitted  frmu  it  U>  4)ther  iudi- 
viduals,  and  the  diseased  individual  may  Im  tho  means  of  extondiuK 
the  disease  to  secomlary  localities. 

AnTIIUAX   a  Lo<:aL  DISEASE. 

That  anthrax  is  invariably  a  Uicality  disejise  has  Ijocn  indicated 
above.  80  much  is  universjdly  accepted.  No  matt<^r  how  widespread 
an  niitbreuk  may  a[t[M'ar,  an  annlytiral  study  of  its  njiture  will  reveal 
tiie  fact  that  in  no  cane  is  it  an  epizootic,  but  rather  an  apjtarcnt  epi- 
zootic made  up  of  iudividual  enzootic  eruptions.  Th*'  mc»st  exten<led 
<mtbrealis  ilbistrate  tliis  fact  the  most  dcjirly.  The  niowt  malignant 
and  dreadi-d  centres  of  di.seiLso  may  bo  in  the  mitlst  of  an  entirely  uu~ 
alFected  country,  an  oasiH  of  death  ami  destruction  in  the  midst  of  a 
^anlen  of  healtlii  arid  jiroHperilly.  Sneh  peHtif4U'ous  centres  Inive  been 
known  almfint  as  lon^;  as  tho  lucaliticK  have  had  a  history,  and  are 
known  as  "anthrax  districts."  AVhethcr  or  not  there  are  many  such 
in  this  country  we  do  not  definitely  know.  The  i^ovennneut  takes  no 
means  to  tind  out.  That  they  exist  in  Europe  is  well  known.  In 
this  couuectitm  C4jmes  up  a  mtwt  intert>*tinji  question :  If  the  bacilhts 
of  anthrax  is  only  oim  that  rtnt  live  <iiitHide  tiie  ln>dy  <4  tlic  dis- 
eased, and  the  di.sease  in  only  spread  by  the  diHen-sed  animal,  how 
did  the  tirst  animal  become  diseased,  and  how  is  it  the  disease  ^at  to 
this  country  when  its  nabin^  is  such  that  no  animal  c(<uld  live  to  brin>^ 
it  ueross  tlie  waters?  Tliere  are  districtn  in  wliicii  antlirax  ju'evails 
in  thB  valley  of  the  Mississippi,  and  in  all  our  Western  prairie  Stales. 
I  have  seen  iMiilated  oulbrejiks  (*' sjiovadic."  (hey  call  them)  in  Ne- 
brit^ka,  in  which  "the  oldcHt  inhalntaiit'"  had  nti  idea  of  anything; 
VaviuK  dif  '  *  Mie  vicinity  and  been  buried,  l*ut  of  course  they  can- 
Hay  alois  had  not  perished  there  in  imninus  years.  If 
x  *d  those  aiiinuds  ac<]nire  the  bacilli i* 
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The  regular,  Li8t<irical,  "c}in>i»i(;  autbrax  iliHtricUi,'*  wLich  extern} 
to  a  lime  l)t\vuml  that  to  which  the  memory  of  man  runneth.  ur»*  K«i»- 
erally  marke<l  \ty  a  very  jirtjfiiHe  vegetation,  with  whioJi  is  uaturallv 
oouuectecl  a  generous  amount  of  luoisture  in  comi»ariHon  with  the  sur- 
r(.»uuiliug  oounti-y.  The  geuerul  devseription  in  tlie  books,  that  laud 
iiiUHt  iiec^eftfenrily  bt^  boggy  aiul  the  vegetatiou  Hometlung  tropical  in 
its  profuse  luxuriance,  is  liable  to  be  misleading  t*»  tliost^  who  liAve  itut 
hiul  considerable  jiersonal  experience.  The  description  must  l>o  takpn 
invariably  as  coniimrative  in  i*elation  to  sxirroumliDgs.  ^  p4»iut  of 
fact,  it  never  mejuis  lK>gs  or  places  continually  moist  to  Uie  surface. 
There  is  no  anthrax  in  such.  One  necessity  to  anthrax  is  tlie  con- 
dition of  drying  out  and  yet  retaining  moisture  in  compariHou  to  stir- 
r(»undingB.  If  in  phu^e  of  "Ixigs^our  authorities  would  say  ptaoea 
liable  to  be  flootle*!  but  drying  out  to  a  considerable  df^^roe  in  sum- 
mer, and  often  ex]x)8ed  to  the  full  action  of  the  summer's  »uu  and 
protecte*]  frt>m  cooling  winds*  they  wouhl  describe  an  ideal  "anthrax 
centre."  In  our  ]>rairie  Stiites,  some  of  the  most  marked  ceutn^ 
are  "cuiw"  in  the  high  prairio-lantls,  which  are  more  or  less  full  of 
Btagnaiit  water  from  the  spring  rains,  while  the  suiTounding  i>rairie 
is  generally  i>arched  and  dry  in  August  and  Septemlwr.  The  only 
green  verdur«>  is  frequently  the  grass  alnrnt  these  cups,  and  it  Is  among 
the  roots  of  this  grass  that  the  Imt^lli  live.  It  must  be  rememljured 
that  bacilli  are  uot  found  very  deep  in  the  soil,  there  lx*iug  uothiug 
there  f<>r  them  to  live  on.  One  of  the  mowt  malignant  anthrax  cen- 
tres in  the  world  is  the  top  of  a  very  high  hill,  often  called  a  moon- 
t*iiu,  which  no  (»ue  who  did  uot  know  it  would  ever  su8ix>ct  it  i>f  having 
been  "'sure  death"  to  cattle  for  yearn  as  stxm  as  the  summer  heat  lia<l 
drietl  it  4mt  sufficiently  in  August.  When  the  sides  of  this  imd  the 
surrounding  hills,  ixh  well  as  much  of  the  valley  land,  is  dry  and  the 
grass  hard  and  poor,  tliis  hill  top  strikes  the  eye  fnun  the  distance  aa 
a  b«>nutiful  dome  of  green  velvety  verdure.  A  careful  study  of  the 
t4i|Higra[ihical  geoh»gy  of  tliis  hill  top  reveals  a  regular  iMisin,  the 
base  of  which  is  hard.  im|>en'ious  rock,  the  cavity  Ijeiug  filled  with 
tlie  tiuest  and  richest  of  loam,  the  atTcnninlHtion  of  ages.  In  the 
spring  this  Iwisin  filh*  with  water,  the  surplus  running  out  at  lower 
places  as  small  streams  down  tlie  sides,  which  has  led  the  ]>eople  io 
assume  the  existt'Uce  of  springs.  None  such  exist.  With  the  cesso- 
tion  of  the  spring  rains  the  overflow  of  water  ceases,  and  as  the  sun 
comes  fartlier  north  the  surfat-e  dries  and  the  grass  K^gins  to  grow. 
In  August  the  ground  hiis  l>ecome  hot  enough  ff>r  active  development 
of  tlio  Ijacilli;  then  WfHi  Iwtide  the  Inivine  that  is  unfortnnato  enough 
to  break  tlirough  the  fence  enclosing  this  l»eautiful  yet  i>estiferoQ8 
peak.     There  is  no  ({ueBtion  tltat  to  cut  down  and  into  the  stony  aides 
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of  the  baHiii  beueatb  the  level  of  itn  deei>e8t  point  would  give  such 
druiuiige  jih  to  inuke  iiu  end  of  it  hs  hu  uuthrax  centre  in  a  very  few 
years.  Simihir  lucidities  are  also  the  seat  of  an  auihracoid  diHetuso 
once  embrjifed  iu  the  anthrax  grouj),  einpliysema  infectiosnra,  or  black 
leg.  ^\llat  exjierienee  the  writer  has  Lad  with  theHe  tliseasea  has  been 
almost  entirely  in  aiK-L  localities  as  thoBe  just  desoribed ;  that  is,  iu 
moist  jilnces  in  high  lands,  and  only  once  iu  land  that  was  Bubjeet  to 
spring  tivei'{li)w;  never  in  bogti  or  swaminlik^*  lands,  where  the  water 
invariably  approached  the  Hiirf;ict\  How  did  anthrax  get  to  snrh  a 
place  a.s  the  to[)  of  tiie  liill  deKcril>edy  In  tliat  case  it  seems  as  if  it 
must  have  bi*cn  ibn^  to  an  aninud  infested  elsewhere  (the  whole  region 
()f  tlm  lower  Alps  is  replete  in  anthrax  and  black-lug  centres,  thongh 
becoming  lena  with  cultivation  and  drainage),  which  must  have 
worked  its  way  up  there  and  died  iu  times  past  and  left  the  seeds  of 
death  for  future  generatifms  of  cattle. 

The  conditions  essential  to  an  anthrax  centre  are:  (1)  Bacillus  au- 
tliracis;  {"!)  a  rich  H(dl  witli  a  sulliciency  of  moisture;  {'A)  ]»rofuse  vege- 
tation and  raiiid  decay  of  the  same;  (4)  a  suitable  teuipeniture  of  the 
soil. 

If  it  is  true  of  the  animal  "  no  biicillus,  no  disease,"  it  is  ecpially 
tnie  of  the  soil  iu  regard  to  anthrax.  If  it  is  true  of  the  animal,  no 
infection  unless  it  nft'ers  a  suitable  feeding-ground  to  the  microorgan- 
ism, it  is  ei|ually  true  t>f  the  soil  that  unless  it  supplies  suitable 
chemical  and  physical  con<litiouH  the  germ  cauu<it  live  iu  it,  or  if  it 
lives,  it  is  not  patliogeuic. 

In  locking  over  the  literaturi*  of  this  subject,  one  will  find  that 
many  modern  books  liave  cnutiniieil  the  erroneous  language  of  an 
earlier  date,  when  men  knew  there  was  something  in  the  soil  of  a 
locality,  s<>methi[ig  dejully,  but  what  they  knew  not,  so  tliey  called  it 
a  poison  and  spoke  of  '*  anthr;L\  poison."     A  sharp  line  must  br  drawn 
between  the  bacillus  fjvr  st  and  its  jiniduct.     The  bai-illus  or  it,s  sjjoro 
may  be  and  must  l>o  iu  cerbiin  localities  all  the  yejir  nmnd,  and  yet 
for  the  mnjor  jiart  of  tlie  time  the  hn-ahty  is   p4'rfpctly   safe.     The 
poison  producer  is  in  the  soil,  but  it  certainly  jinxluce-H  no  jioisiju 
that  is  deadly  to  animals  grazing  on  it  at  this  time.     It  is  <iuly  when 
it  multiplies  and  the  roots  of  tlie  herbage  are  Hurrouuded  by  the  genus 
luinials  either  take  them  into  it  with  the  food,  tjr  tliey 
dight  abrasions  of  the  skin,  which  would  seem  to  l)e 
n  mode  <tf  invasion. 
ble  that  a  certain  microorganism  can  pervade  the 
I  be  pd  '  'c  to  aniniJkis  grazing  on  that  local- 

fac  *  certain  specific  chemical  con- 

in.     If  the  virulence  of  mii-ro- 
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organifliuH  cau  lie  luitiKiitet^l  i>r  removcnl,  or  lost  id  certain  niothixLi 
of  cultivjition  in  tlie  lal>oratory  ;  if  oprtaiu  vHrieti**H  1«>hp  in  ^inilence, 
or  Ki&iu  it,  iu  certain  auimalH,  in  it  not  tm\y  u  rational  l^ut  a  neoewary 
assumption  to  suppose  the  same  things  occur  iu  tLo  ex-boHt  life  of 
facultative  parasites?  Pnwtical  ol»8ervation  is  nil  f*n  timt  niilc  of  the 
question.  It  is  a  fuuUauiontal  ex[M?rienco  that  tlio  local  emptiou  of 
anthrax  is  inseparably  connected  with  the  highest  t4>ui|H«ratari*  (^f 
flUTUim^r,  and  occurs  only  aftor  the  Hiirfaco  soil  has  bwome  tUoroi 
ly  \varine<l,  and  that  a  certain  4logi'o<!  of  moisture  is  ueceasfiry. 
much  water  is  just  as  much  iiKainst  the  pathogenic  developmcdit  td 
the  bacilli  and  spores  as  tix)  little.  Angtist  and  Sept<MnlM»r  are 
favoritii  mouths  for  the  Wruleut  developrnt-ut  of  the  l»acillus  *if 
thrax  and  tliat  of  its  colleague,  the  Imcillns  of  infectious  emphys(>ma 
or  black  leg. 

The  question  has  been  Lately  asked,  though  answered  only  iu  0119' 
vay:  Ib  it  uecessary  that  a  soil  bo  impreguate<l  with  bacillus  jui- 
tliracis,  or  is  it  also  able  to  generate  the  microorgiinism  RjK>iit<ui9-; 
ously  y 

Bi>ontaueous  generation  is  pure  nihilism  aud  nut  of  date.  Kc- 
ganliiig  the  soil  being  impregnattHl  with  the  liacilli,  the  i|U(»8tiou  in 
biuUy  imt— unless  we  interi>ret  it:  Are  tlu^  ImumIH,  like  so«m1,  sown  in 
the  soil?  This  is acomprehensivequestion.  It  has  l>eeu  touched oucv 
or  twice  as  the  swjdlow  tlits  over  the  surface  of  a  mill  pond.  It  «ii-. 
bra«^es  (]Ui^tious  thai  cannot  Im^  answeretl.  such  as  the  origin  of  uiia 
organisms,  and  exactly  how  it  is  that  but  au  infiuitesimal  fractiou 
the  various  si>©cics  is  i>athogenic  iu  animal  life.  One  tiling  in  sufo 
to  assume,  and  that  is  that  the  earth  and  water  iu  sf)mQ  such  form  am 
at  present  must  have  anticipated  the  development  of  all  life,  includ- 
ing microorganismal  or  bacterial,  as  the  very  earliest  of  nil  ropre- 
seutative  forms.  Huch  sinipht  orgauisms  do  not  give  grounds  for 
assuming  much  change  iu  their  manner  of  life  since  their  tirnt 
veIoi>ment.  Therefore,  it  is  probably  true  that  the  earth,  the  soil, 
iM'rame  "impregnate**],"  but  that  di>es  not  mean  by  an  act  of  nuy 
other  form  of  life  than  the  microorganisms  themselves.  There  ia 
much  ovidcuce  of  a  circumst^intial  natiue  iu  favor  of  such  "original" 
impregnation  of  certain  localities  with  anthrax  l>acilli.  Mar  it  no 
1w  that  such  localities  more  or  less  truly  represent  tiie  conditions  pri- 
marily favorable  to  this  form  of  germ  life,  or  at  least  modificationH  oC 
th«we  primitive  conditions  to  which  tlie  luicilli  have  atlaptwl  Ihrn 
selvi*s?  Wt'  liave  uo  evidence  against  the  assumption,  an<]  much  in 
favor  of  it,  tliat  anthrax  l>acilli  find  in  such  **  native  heaths'*  condttioua 
favorable  to  thrir  pathogenetic  action  imniiMliately  on  their  gaining 
nooeiia  to  suitable  hoHtn.     Thern  are  mnnv  and  nerions  fibjttctious 
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lookiuK  npf>3i  original  Incalities  iis  simplj'  "  intirmediate  Iwarers"  of 
tlio  Ijiicilli.  If  that  is  nut  bo,  aa  it  must  bojulmitt^^ditiHnotiiiHeroij- 
diiry  laud-iuFection  from  dlHOJwetl  aniinalH,  tlipn  tin*  auiiiial  host  iiiUNt 
have  preceded  iKith  the  earth  and  Wn'  liucitli  in  tlio  order  of  evohitinii. 
Theru  in  no  wav  i>ut  of  tliat  dilenmia,  exci'pl  tlm  ijQu^r  horn.  It  nuint 
have  \ieen  either  animal  life,  bat'illi,  earth,  or  eartli,  bacilli,  aniund  life. 
It  makes  no  diiforenco  wliat  tlie  eonrse  of  events  may  bo  at  prenent. 
It  is  vjtHtly  diflVnwit  in  reyard  to  prindtive  enndilionH. 

Tlie  question  ifl.  How  much  or  to  what  ile^ee  liaa  batnllus  an- 
thracis  Invomo  au  oI)li^;atory -infections  parawito?  Ih  it  ho  at  all? 
ThoHe  wlio  Hay  that  t'Xo^rnouH  iiarawites  are  Hnrh  aH  "can"  ]i\e  t^x- 
hoat,  nnmt  afHnu  tluit  bacillus  authracia  ia  almost  exclusively  au 
obli^satory  parasite,  whicli  *'imiiregnatea"  the  8*jil  only  when  hown 
thcn^  by  a  diaeased  anlnnd  or  by  tlie  carciiHS  of  a  dead  one.  On 
the  other  hand,  tliere  are  anthrax  centres  in  Crerraany  so  carefully 
under  jjoverumeiit  iua[jectiou  tJiat  no  auimal  has  died  on  theni  for 
yeara,  and  yet  wlieu  tin*  aeaaon  comt«H  ntnnd  they  are  atill  liabh^ 
t4i  Ijo  dangerous  to  grazing  animals.  It  has  kardly  lieon  <'lainied 
that  a  reguhirly  known  anthrax  centre  has  to  lie  "  re-aalted"  eacii 
year  by  the  burial  <>f  a  disciiHt'd  animal,  in  onler  to  k(H^]»  tho  yifld 
of  gerniH  up  to  the  demands  of  thn  niarkel.  That  socondary  ('ontres 
can  1)0  made  is  well  known.  They  wituld  not  have  nuich  ]ierma- 
ueucy  were  not  the  soil  the  germs'  natural  home.  In  one  of  our 
prosperous  West**rn  cities,  on  the  bunks  of  a  hir^e  stream,  the  t^iwn 
cowrt  began  to  die  in  rather  an  alarming  mauui'r  sumo  ynars  siuco-  - 
one  lo-tlay,  another  to-morrow,  then  soveral  at  about  the  same  time, 
then  a  lft[».so  iti  some  days.  In  this  way  a  goodly  inimber  died.  The 
Itical  authorities  guessed  and  guessed  and  guessed  wrongly.  On 
lieing  stmt  for,  the  bacteriopathohtgist  of  another  Htatti  at  (tneo  found 
it  was  only  liio  cowsuf  one  i|uai'tt'r  <>f  thn  city  thsit  had  licon  jittarki-il, 
and  that,  dividing  the  city  into  almost  niual  (piartt-rs,  the  cows  of  ciich 
<iuarti*r  wiMit  out  to  the  grazing  grounds  by  a  S]M.«cial  path  and  canje 
back  by  the  same.  It  was  in  August  and  correHpondingl.;  Iii»t  ami 
very  dry.  On  following  the  path  takm  by  the  c^ws  of  the  alllirtod 
section,  it  wjia  found  that,  instnad  eif  going  out  on  to  the  dry  dusty 
prairio  us  did  the  n^st  of  the  cows,  theso  cattle  tui-iicd  asidn  from  (Im 

'ar  path  and  went  bt-twren  two  bltilfH  and  by  a  narrow  jiath  down 

Ho  banks  of  the  rivt^-,  where  was  a  splendid  juece  of  flat  graz- 
ud,  with  an  abundant  HUi>]>ly  of  wah^r  in  the  subsoil.     This 
covered  with  mo»     '     and  on  iimniry  it  was  fcmud  to  be 
ilace  for  all  •  irds.     ENdtiug  up  bars  l>efore  iha 

the  bluffs  I   tn  the  outbn^ak.     Tho  disease 

^lio  diagu      ^^^^^jl"  ^'»''^  'I  J^b'k  animal  was  seen  or 
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examined.  The  bacilli  were  foniul  in  the  mnuure  of  tbe  fint  nek 
animal  at  a  time  they  conlcl  not  bo  found  in  a  microscopic^  exainiui- 
tinu  of  tbe  blood,  though  they  apjieared  later.  Such  a  place  aa  tbat 
is  liable  to  become  a  permanent  anthrax  centre.  On  the  contrmry,  it 
an  animal  dies  of  antlirax  on  or  is  buried  in  hi^h  dry  ground,  with  a 
jj^ravelly  Hubrioil,  though  there  might  be  ihiiigi^r  for  a  time,  it  would 
not  continue;  there  would  not  l.»e  eouHtiincy  enough  in  tlie  def^ree 
of  moisture,  and  the  frequent  chauges  in  moisture  owini^  to  rtkim 
and  dry  Hindis  would  l>o  disadvantugoous  even  to  the  a|M>re-l)eiaring 
lia<!illuH  anthraciH.  It  would  perinli  in  a  few  vearH  fnlm  natanil 
causes.  Constancy  of  condition  is  e-ssenlinl  even  to  H|>ore9  retaining 
their  vitality.  Notliing  is  more  opposetl  to  it,  so  far  as  tiatand 
chauges  are  concerued,  than  re|»»atetl  chauges  frum  wet  Ui  dry  *if  an 
excessive  degree  and  cotisidernble  extent.  From  1876  to  IWW  the 
writer  had  some  spores  of  a  culture  of  bat^'illus  anthrmris  dried  im 
ligaturt)  Hilk  and  kept  in  an  ordinary  test  tulMi  plugge*!  with  c<Utjm. 
They  Iwul  Imhmi  Hubject  Ui  no  other  changes  than  th<ise  of  teinporatnn) 
in  an  onlinary  worknntm  throughout  the  ywir.  During  the^e  Hevnti- 
teen  years  the  thrcmlswei*e  tc.st**d  several  times  by  jdtM'iugasiimll  jiiew 
of  the  silk  undfT  the  skin  i)f  a  ndtbit,  etudi  time  with  a  fatiil  rt^ull, 
cultures  of  l»acilluH  authnicis  being  made  frt»m  the  rabhit's  blofid  and 
organs.  The  last  test  was  iu  1S*):1  With  a  spore-l>earing  bm*illuM 
like  that  of  anthrax  tln^re  is  n»>  n-ason  Ut  doultt  the  existence  of 
jiermaTjeutly  infect^^l  districtH  without  th*>  necessity  of  recharfduK 
through  the  agt^*ncy  of  dooease^l  animals.  The  life  of  litu*illuH  an- 
thracis  is  still  preilominantly  ex-host,  and  oidy  aividenially  is  it  a 
facultative  imrasite.  Coutiuued  transmission  frtun  animnl  to  animal 
to  any  protractixl  degree  seldom  if  ever  occurs.  Except  where  the 
animal  dies  on  the  "aulhnix  centre,"  which  is  mro  iu  civili/^^I  «)iui- 
tries,  or  is  there  burie*!,  most  of  the  n^cbarging  of  such  centrea 
must  l>e  from  oue  or  two  diseiiseil  animals  through  their  inannn?. 
In  geueral  the  auiuuils  an*  driven  from  such  ceutres  en«  tliey  di*^ 
and  no  more  are  Hllowe<l  to  graze  there  that  seasou.  It  is  ;i1ho  a 
fatd  that  tlie  most  noted  centres  can  be  safely  graced  on,  in  tho  tern- 
jierate  zomw,  up  to  and  consideralily  into  July  with  alwoluti*  safetx , 
while  from  the  middle  of  July  U.t  (October  they  are  oft4'U  daiigenius. 
80  well  is  this  pheuomentut  recoguiauMl  in  the  I^varian  Alps  and  Hwilx- 
erlaud  that  the  people  know  alni«wt  l<>  a  day  how  long  they  dare  h 
cattle  graze  on  the  anthrax  ilistricts  before  they  must  remove  them. 
Neglect  of  this  exi>erience  has  oft^'U  lieen  followe<l  by  the  loss  of  valu- 
able cattle.  No  tlofwl  but  a  sntlicieiicy  of  moisture  in  the  soil  pitta 
the  extreme  of  summer  heat  arc  among  tin*  nuwt  essential  factoru  to 
the  rapid  proliferation  of  liatnllus  anthnu'is,  if  pretteiit.     The  moist- 
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lire  cau  [ye.  imiintaiufH]  iu  oue  ni  two  wjivh:  either  the  W-ality  rejire- 
souts  the  tlat  shores  of  n  stream,  the  watorn  of  whirh  huvo  fiilleu 
siiliit'ieutly  iluriij^  the  summer;  or  the  lociility  ia  low  iu  eoiupanson 
to  its  imiufHlifit**  surtouiidiu^^H  ami  lias  a  clay  Hiilwoil  iniperWous  to 
water  autl  Leuce  no  (lraiLatj;e,  or  it  may  be  a  st^uy  haaiu  lus  jirevi- 
oasly  described.  Saprophytic  Kt^rms,  like  the  vej^elatiou  they  tJirive 
amnti^^',  re<inire  a  t.*ertaiu  amomit  of  moiKture  tn  deveUip;  otherwise 
tlie  vc^etjititJii  woiiid  uot  j;row  and  deeay  fuwt  e!ic>u^i]i  to  auswer  tlie 
deiujindrt  of  the  nii(:ri>or^'auiHinH.  Not  the  microorj^aiiirtms  in  the 
first  instam'p,  hwi  the  effects  of  tlie  stni^j^le  for  exirtteure  iu  the 
rapidh  ^rowiij>4  vej^etjitiou,  is  the  coiiditiou  essential  to  tlieir  sapro- 
jdiytie  life,  and  in  many  cases — if  not  all — to  tlieir  pathogenit:  jiroi)- 
erty  iu  animal  life. 

As  intimated  previonsly,  neither  bafillus  anthracis  nor  any  other 
SHprttphytir  microorKanism  ninltiplies  and  replenishes  the  eartli  for 
any  ienjj;tli  of  time  if  timt  e^irth  \y^  sandy,  roeky,  or  dry.  The  par- 
ahie  (>f  the  seed  fallinj;  ou  stony  ^^r'Uiud  is  tm  applicabki  to  luloro- 
oi*Manisms  as  any  other  seed.  The  riehent  alluvium  is  none  tot)  j^ood 
for  the  sapropliytes.  Very  jvatho^enic  saprojiliytes  may  and  prol>- 
ably  do  lose  in  virnleuee  in  dry,  well-drained  wtils;  they  may  con- 
tiunc  to  live  as  d(»rmaut  spores,  but  fail  to  multiply  under  the  same 
(;onditif>iiK.  Home  of  the  faetoi-s  at  work  nnder  such  ronditions  must 
lie  that  the  vet^efcitiou  is  not  so  profuse  and  does  m>t  erowd  H<t  hard,  the 
stiUKKlc^  i**  !**»"  severe,  death  of  the  ve^'otatitjn  and  decay  take  plaeo 
in  no  such  <le>;ree  in  a  dry  soil;  tin'  germs  naist  therefore  lark  lH)tli 
food  and  the  necessary  eouditious  to  rapid  development,  or  the  hu-k 
of  nioistui-e  may  [trevent  cei'taiu  fi>rms  of  decomposition,  the  n^sidts 
of  wliieh  are  essential  food  to  ^enn  patho^iMiesiw.  If  tlie  subsoil  is 
porous  and  the  rainfall  heavy,  even  thou^;li  the  temiM?rature  may  be 
conformalile,  is  it  not  suppoaalile  that  tlir  cheniical  pri>ductH  of  vej^e- 
tJition  decomposition  nia_\  lu'  so  rajiidly  washed  away  as  to  be  insufli- 
cient  to  the  pathoj;euic  state  of  the  ^^erniaV  If  the  subsi  lil  is  im]jervi- 
t>uH  Ih*^  wnt^T  accumulates  ho  fast  as  to  dilute  tliese  products  so  much 
th;it  the  sami^  ett'ect  takes  place  and  the  germs  are  liarndess,  while 
the,v  may  develop  rapidly.  It  is  well  known  that  iu  seasous  of  ex- 
treme and  jirotracted  drought,  as  well  as  in  seasoDS  of  lung  a" 
tracted  rains  with  complete  saturatiim  of  the  soil,  very  i 
district*^  can  Ix^  graiied  ujion  with  safety,  which  coutrn 
theory  for  such  disiricts.  It  is  when  they  are  most 
that  they  are  the  Kafest.  On  the  contrary,  with  t 
tiou  of  the  rainfall  as  the  hot  mouths  approiu-.h,  a- 
of  the  moisture  in  the  soil,  a  profuse  development 
of  the  vegetjitiou  t;ike  place  with  a  rajiid  multiplii 
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an  ultra  degree  of  lunlignaucr  to  auimaln  gmziog  on  sadi  ptactit. 
If  tliiB  is  uoi  nil  in  favor  of  au  oxo^euona  lifo  ami  fiw.>iilUtive  panwit- 
iuiii  of  A  moHt  teiuiKirary  nature,  it  would  be  hard  to  iuiil  more  Ibvdc^ 
able  evidence. 

TllAN8MI8fflBIIJTY  OF  ANTHRAX. 

Is  antbrax  contafii^ioaH  or  not  contagious?  The  mi^nHn  of  Uio  word 
coiitauioUH  oamiiit  l>o  bettor  illustm^'U  than  in  tbo  following:  "Tli* 
chief  Hdurco  of  anthrax  in  coubiKi'>n.  TIum,  howrivt^r,  in  BoUloni  direct 
Conse<iuMutl.v  anthrax  in  not  contagious  like  nmallpox.  ThA  H|Mvifio 
poison  of  aiithnix  is  transmissible  in  a  high  dogree.  Anthrax  is  nt»t 
contagious  in  tlie  ordimu'v  sense,  since  an  inunediato  conUkgiou  fniin 
animal  to  animal  has  hartlly  lK*en  proven.  It  is,  however,  in  a  higb 
degree  transmissible.  The  anthrax  poison  may  l)e  pres«?rv«>d  for  a 
long  time  and  transported  by  uumemiis  imniodiate  objects,  lite 
IK)ison,  which  althoiigh  a  tixed  one,  is  also  difTustHl  thn>ngh  the  mri 
most  often  entoi's  the  body  through  the  lungs,  but  perhaps  it  also  gets 
in  with  tho  food  and  drink," 

If  anthrax  is  not  contagions  like  smallpox  then  anthrax  is  not  con- 
tagious at  all.  An  anthrax  diseased  individual  is  not  niHtesHarily  an 
iotji  mon^  dangerous  to  the  healthy  as  an  individual  tlian  one  <liN«.>as4>d 
with  tetanus,  or  a  perfectly  healthy  one.  The  absolute  iuc*omH'tiR'M6> 
of  using  the  wonl  contagious  in  the  smise  of  tranHmissibility  attd  nt»t  in 
its  dassirid  sense  of  primary  origin  could  not  l>e  nttuki  mon>  a[)]uin*at. 
Anthrax  is  spread  by  an  iudciens,  a  living  entity,  but  not  by  any 
direct  act  of,  or  directly  from,  the  diseiksed.  Some  ]>orson8  are  fright- 
ened to  death  at  the  very  name  of  a  Kictorium,  but  ni6>n  of  seime  ltt« 
uot.  Personally,  the  writer  has  never  given  u  thought  to  tint  danger- 
ons  nature  of  the  disease  an  individual  died  of,  though  his  life  Ium 
\tetiu  spent  in  the  study  of  inftn-tions.  W'itli  no  w<iuud8  on  one's 
hands  thoro  is  no  more  danger  of  making  an  autoi^sy  on  a  cAse  of 
anthrax  than  in  cutting  U]i  a  "  l>e«?f  critter."  On  the  other  hand,  tbv 
UkIv  of  the  antJjrax  diseased  animal  is  a  storage  Imttery  of  <lij 
and  death  if  not  liumlltMl  carefully.  The  few  statistios  from 
chusetts  and  tLe  city  of  New  York,  previously  gi^'en  (see  p.  400),  nh 
anthrax  to  bo  infinitely  more  thingerous  t4>  man  than  glandtint,  amI 
pn>lNd)ly  than  any  i)ther  disease  of  our  domestic  animals  to  which 
man  is  ex]>oseil.  Wliile  the  bhxKl  is  ofton  (apparently)  micro- 
scopically free  from  bacilli  until  towards  the  termination  of  the  di»- 
ejis4\  it  is  still  a  most  dangeroiw  fluid.  While  it  is  said  the  iMicilli  as 
r*»ds  are  <h*Htroyed  in  the  stomach,  it  is  certain  sfMir**  an»  not,  and 
e(|unlly  <vrtnin  tliat  the  bacilli  can  \n*  found  in  the  fieces  of  every  an- 
Uirax  ]>atient,  no  matter  how  iufocteil. 
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Anthrax  and  Glatulers  Compared. 

Let  lis  tost  tkia  quostiou  of  contagiou  by  a  comparative  Htndy  i>f 
tlie^e  tvvu  iliseiweH.  Wii  will  HU|>i)ose  **  A"  tu  be  a  farajt^r.  Ou  out*  n'uh* 
of  Lis  stable  he  has  ten  horses,  ou  the  other  ten  cows.  Ou  a  moruiug 
iu  August  his  hcnlsniiiu  comes  to  him  ami  nays  one  of  the  cows  camo  in 
sick  froiti  ilje  pasture  last  uiylit.  A  Htth^  later  tlH^gntoni  tells  Liui 
"  that  horse,  'Jerry, '  y tju  drove  over  U.t  liianktowu  souie  tiiue siuce  il< tes 
not  seem  well.  He  is  uU  oil'  aud  Jtas  a  nasty  riuiuiu;;  from  the  injse, 
aud  several  of  thu  othttr  horses  are  iu  about  thu  saiUL'  hx."  "  A"  sends 
for  a  veteriimriau,  who  dia^uoses  glauders  iu  the  horses  and  anthrax 
in  the  e(tw.  He  says  to  "A,"  "  \Vherc  have  you  driven  lately?  Have 
you  jiiit  up  auy  ont-'s  horse  of  late?"  In  other  words,  he  seeks  a  sick 
horse  iia  the  cause  of  tl»e  glanders.  He  says  the  other  htuses  must 
have  caught  it  from  the  first  oue,  and  could  ho  trace  it  liack  two 
thousand  yt^ars  it  woidd  Ik*  an  iiniutiTvuptiHl  nu-ord  of  sick  horses, 
even  though  iudin-ct  transmission  or  stable  inffi-tinu  may  jiavo  oo 
citrn'd  iu  many  cjuses.  The  sick  hoi-se  caused  it  all.  J3a<*ilhis  iiial- 
lin  has  uo  other  homo.  It  "can'*  live  for  ji  short  tinin  in  stidili's, 
litter,  etc.,  but  it  cannot  thrive  and  multiply.  \W  kuovv  of  uo  other 
lioMe  for  this  microorganism  than  the  sick  horse.  While  they  are 
talking  itvcr  the  horse  l)usiu*'ss  the  henlsinaii  says,  "  Thero  are  two 
more  cows  that  look  sick."  So  they  go  over  to  the  cows.  The  diug- 
mtsia  is  anthrax.  The  tirst  thing  our  veteriuariau  says  is:  "Slnit 
those  Avindows !  In  scnue  way  you  must  g<'t  rid  of  tliowe  flies,  or  jtro- 
tect  these  cows  from  l*eiug  stung.  A  tly  lighting  ou  a  diseased  cow 
and  sucking  its  bhuxl  and  then  on  a  healthy  oue  cau  transmit  tin*  dis- 
easi'.  Anthrax  is  far  more  easily  ti*ansinissibU_'.  than  glanders/'  Hrrc 
is  coutngiousuess  enough,  and  yet  were  it  not  for  Hio  flies,  that  sick 
cow  c<nild  remain  tln're  with  piirfi.'ct  safety  to  tliiMitln^rcattlt*,  whereas 
tlie  ghiJideied  h()rHe  is  a  source  of  c{»nstant  danger  to  the  other  horses. 
ISut  the  vi^terinarian  does  not  ask:  "Have  you  l)ought  any  new  cows 
lately,  or  where  have  you  driven?  Iiut  where  are  these  eows  j>astnn'd? 
Did  you  lose  auy  cows  within  a  few  years?  Where  are  they  lmrii;d? 
Have  you  any  moist  places  in  your  i>asturos?  Any  siualing  water?" 
He  says:  "  Fence  off  thosn  places;  drain  and  fill  tlietn  in."  He  dties 
not  have  to  wait  lemg  to  kill  the  diseased  cattle.  Nature  takes  care  of 
tliat.  He  kills  the  diseased  hoi-HCs  anil  orders  them  buried  with  no 
f<reat  [ireeautions,  and  is  jterfeitly  certain  there  will  l^e  no  more  lian- 
izer  from  them.     1  «afe  thai  a  good  cleaning  and  while-washing 

^he  ahdls  wil  lioi-se  stable  safe.     How  different  with  ?tn- 

Not  a  ]  anure  from  the  diaeasotl  must  be  lost  sight 
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of.  It  uiuHt  be  burued  up.  Tlie  diHinfec^tion  of  tbe  place  wbere  tbo 
sick  cattle  stood  cannot  be  too  detailed  or  exact.  The  sick  auiumlH,  if 
killed,  must  bo  put  awav,  so  tliat  not  a  drciii  of  MtMxl,  or  inannre.  or 
urine,  can  fall  ou  the  surface  of  the  ground  or  tho  stable  fl<Kir.  TL*» 
btniiea  must  be  buruetl  U)  a  crisp.  Every  particle  of  blood,  every  frag- 
mout  of  au  tir^an,  if  mideatro.\  eil,  can  bow  the  Be**ds  of  diHeaue  af^ain  in 
the  soil.  In  otliitr  wonls,  the  difteatte.  ctum'  Jhnn  tfie  ijrotnul;  to  jot  vi  tit 
its  cotifintf(tnfc  its  seed  vtttst  not  again  gain  anrjtfi  to  the  groutuL  In 
glanders  tlie  aeeil  came  from  a  horse,  and  care  must  be  taken  it  iltica 
not  spread  to  fresh  etjuine  soil.  Both  art^  trausmissiblt<  by  im  K'uliitiou 
fn)m  the  diHejwod  in  the  healthy,  but  those  wlio  know  l>oth  have  far 
less  fear  in  handling  a  c^ise  of  glanders  than  one  of  anthntx.  Tlifp* 
the  likeness  ends.  Olatulers  is  a  contagious  disease.  It  i)riginattf>*4  in 
and  exteuds  only  by  conbict  with  a  diseased  horse.  Anthrax  is  nol 
contagious  and  originates  only  in  certain  localities  and  under  cenain 
conditions.  The  anthrax  diseased  auiuial  liears  the  same  relation  to 
a  suitable  soil  that  a  glandoi's  diseased  horse  does  to  a  well  horue. 
The  soil  is  the  home  nursery  for  I>a4nllus  anthracis,  while  tlie  hors*^ 
is  the  constant  home  of  the  bacillus  of  glanders.  In  anthrax  the  in- 
fected animal  is  a  teiuporary  intfnener  for  the  trausmiKsifUi  of  Ihr 
germ  from  hx-ality  to  locality.  In  glanders  the  stream  is  c4:)utinuous 
in  tbe  horse,  though  the  bacillus  may  stop  over  at  certain  stations 
under  certain  conditions  until  the  next  horse  comes  along.  If  the 
means  for  tniusmissicm  were  constantly  present  and  at'tive, 
could  l>e  carried  on  in  susceptible  animals  so  long  as  the  ani 
lasteil.  but  the  original  infested  locality  would  probably  outlast  the 
cattle.  It  is  a  difference  with  a  difference,  Vmt  a  mighty  big  one 
when  considerecl  in  the  only  true  sense  of  classification,  the  primary 
etiological  and  not  that  of  accidental  transmission. 

AnTHEAX    C'E.KTKE8. 

Summed  up,  the  source  of  anthrax  infection  may  lie  stated  as  fol- 
lows: Source  of  iirimary  hx^ation  and  general  development  of  tbe 
liacilli,  favorable  t<»rritorial  localities;  source  of  primary  infection  and 
means  of  general  extension  either  to  other  animals  or  to  other  localities, 
tlie  grazing  herbivoni  and  materials  derived  from  them,  sick  or  devid. 
A  fnrtlier  means  of  extension  is  the  washing  of  flooded  streama  over 
(ilacea  where  the  l>malli  have  a  [lermaueut  alKNle,  primary  anthrax 
oentres,  or  where  diseased  animals  have  died  or  l>een  buried.  Sec- 
ondary anthrax  centn*s  are  cauaeil  by  fragments  of  cuirth  coutiiJning  tbe 
serras  an<l  the  latter  l>eing  washed  away  and  landed  at  favorable  local- 
ides  along  tbe  course  where  other  centres  of  danger  may  be  pro- 
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duceil.  Other  diapersors  of  tho  diycfise  may  lie  wild  auimjik  which 
feed  uu  the  carnisses  of  jiuimals  thut  liuvu  [lori^Jit'd  from  uaithnix, 
under  domei^tic  conditions  dogw,  iiud,  in  our  west^TU  J^tiitea,  woIvoh. 
Every  fru^iut'iit  of  uu  anthrax  diseased  uuimal  carried  away  from  it 
juid  droit[»pd  elsewlifre  may  Iwul  to  the  dowlopuieut  of  a  centra  of 
danger  to  ^raziut'  Hiiinialn,  shouM  tlit*  fnigment  fall  in  soil  favorable 
to  the  development  of  tlio  bacilli.  Tho  [lonnauenoy  of  suoh  a  eec- 
oudary  or  tertiary  rmitre  of  iuva^iou  will  dejKiud  on  thn  tiliaracter  of 
the  soil.  Vo^'etjibles,  ospecinlly  roots  raised  on  soil  where  animals 
that  ha\e  perished  from  anthrax  have  been  Imried,  have  l>oou  the 
t'auHe  of  the  disejise  at  most  uiisi'asouable  times  (midwinter),  so  that 
every  other  (.list-ase  nii^ht  l»o  susi>ectt'd  liii'fDre  anthrax.  Bv  uicauH 
of  the  L'ommereial  [uirtious  uf  diseased  aiiiiiiids,  rs)ieeially  where  they 
die  in  grejit  mimbern  iih  they  do  in  Southern  Kussia  (1H^j4,  seventy- 
two  thousand  horses;  lHli7-7(l,  Hfty-six  thousand  horses,  cattle,  and 
slieuf"),  and  Siberia,  where  the  stanihud  articles  of  traliic  are  animal 
linxluctK,  hides,  and  hair,  anthrax  mrty  l>e  carried  to  any  {vortion  of 
the  world.  Tlie  tenacity  of  bacillus  authracis,  in  s[»jre  form,  lias 
been  well  illustrated  by  the  throails  of  silk  dipped  iu  a  spnro  culture 
which  the  writer  kept  for  seventeen  yean*,  aud  which  when  last  tested  in 
raVtbits  were  ntill  as  virulent  ils  i»ver.  No  one  has  any  luoans  of  l-oh- 
trcillin^  the  time  siuce  the  animal  died  iu  niauy  eases  of  wool  or  curled- 
hair  iufectiou.  The  followiuK  case,  is  uf  a  pnictical  nature,  illustnit- 
ing  botli  the  vindeiiceand  the  tenacity  of  baeilluw  imthrncis:  *'  The  skin 
of  an  ox,  from  the  Hesh  of  wliich  two  ]>eoi)lo  derived  malignant  pus- 
tule, which  died  <>f  anthrax  in  1S;V2,  was  Hoaked  in  the  water  (jf  a  jfond 
the  folldwini^  year  and  tlien  made  by  a  saddler  into  harness.  The 
saddler  had  a  carhunde.  From  a  Huck  of  sheep  wa.shed  iu  the  jiond 
Home  four  weeks  later  twenty  jierished  in  a  few  days  of  untlirax; 
horses  wearing;  th(^  new  harness  nifide  fmm  tlio  hith^  w(»re  infected  the 
fourth  day  after  wearing;  it  and  died  iu  forty-ci^ht  hours."  Dried 
blood  from  anthrax  diseased  luiinial  liJiH  Ijeeu  found  virulent  uearly 
two  years  after  the  death  of  the  animal. 

Mode  nr  Istasion. 

HavinK  tliscUHsed  the  lifi.'  of  bacillus  anthracis  so  far  us  we  know 
anything  aliout  it  and  its  manner  of  dispersion  t)ver  a  country  or  dis- 
trict, it  now  devnlves  upon  us  in  consider  that  jiarasite  in  the  iuvmh'd 
organism  the  bust  beKi'i'dn^  witli  tlie  modes  of  invasion  or  tlie 
way;-!  it  gets  there.  In  nufhmx  uh  iu  all  <)(hei'  exoKeuous  diseni^oa  we 
have  but  three  common  atria  for  invasion:  (1)  tim  respiratory  tract; 
(2)  the  digestive  tract ;   (3)  the  cutis,  through  abrasions  or  wounds. 
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InmaioH  by  the  Beajriratory  TVac^ 

They  have  tieeu  mentinutnl  in  an  inverse  ratio  to  their  dimity  ii 
etiological  factors  iu  anthrax.  It  will  be  remembered  that  inanv 
H|ieak  i»f  "  the  puisoa,  although  a  HxeJ  one,  as  uft^'U  di^'useil  through 
the  air  and  most  oft**u  euterinis'  the  Ixwly  throujt;]!  the  Ituigs/'  Ve 
are  also  told  that  Ixuu^  "  Kiuall  and  lijrht,  the  bacilli  are  waite<l  by  tL«- 
brt't'zi',  and  eithnr  directly  iirnathed  in  by  the  animal  or  they  'all  u[hiIi 
the  dni<l  or  si>lid  fodd  and  with  it  enter  the  body.  Sxich  baoterijil 
>;erHirt  8UB])endcd  iu  thi:i  air  may  be  waahed  down  by  raiu,  conveveJ 
to  a  iliHtaiico,  and  duijusitod  iu  any  place  wLithor  cliauce  uuay  aiirj 
tln'm." 
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au  aspiratioD-broiichopuPinuouia.  How  nmuy  siicli  amen  are  kncwn 
to  have  fx-curred  in  aniivuilrt  in  which  barilhiH  anthraciH  was  the 
specitic  ftu'torV  It  is  a  ytriking  iilustiatinn  of  the  carelc8H  KU]ier- 
tirijilit.s  with  wliit-'li  even  numi  iiompt'ti^t  men  t>xi»rHsrt  thmnselves, 
that  the  antlior  from  whora  we  have  fiuoted  in  fa^'or  of  UHpira- 
tiuu-iiivrisu*n  in  anthrax  does  not  even  mention  a  hiu^;  l(*si*ni  in 
hirt  df'sciiption  of  tlio  h»Hi<m.s  in  auiiualH,  whertms  air  invaHion 
would  lie  imporisible  without  suoh  lesions,  oven  iu  such  a  peracnte 
disfjist*  aH  anthrax  often  is.  Aspiration-invasion  without  ateler- 
IhkIk  is  unthinkable.  In  arute  and  miluicnte  e:Lses  evidences  of 
bronchi ipneuinouia  wnuUl  certfunlv  be  manifest.  If  M'g  turn  to  the 
winie  anthoritv  in  reference  to  anthrax  in  man  we  lind  a  liki'  poverty 
of  evidence  in  favor  of  aHpiraticm-invaniou.  In  fact  we  titid  none. 
AVo  tind  nothing  indicating  brouchopueuraonia  or  atelectasis.  On 
the  C(nitrar\\  we  an'  t'vM  that  "  the  lun^s,  nn  the  whole,  an>  l>nt  litth+ 
changed.''  Another  very  high  authority  says:  "  Pulmttnary  anthrax, 
t/iC  rarest  form,  develops  iu  consoijiu:'noo  of  the  inhalation  <if  dust 
charged  with  tlie  bacilli  or  their  sinires/'  A  niodern  writer  nf  an 
accejtt*:;*!  text-book  tells  ns:  "  \Vo<d-8ortors'  disejiso  is  anthrax  of  the 
luuKK,"  but  four  Hues  farther  on  the  writer  says:  '*Wool  sorters 
engaged  in  pickiug  wool  n-adily  inocnhite  tliMiuselvos  throngli  a 
scratch  or  piniph*,"  which  thies  not  neccsHaril^  iuduco  lung  dis- 
*nise.  Aspiration-invasion  occurs,  however.  The  necessity  of  exact 
statistics  in  regard  tn  tin'  d*>orways  nf  infection  is  an  alwdlutr  neces- 
sity ill  anthrax,  ghmders,  and  all  infections  tlisexses.  So  far  as  the 
evidence  has  l)oeu  available  it  certainly  does  auytLIugliut  justify  the 
rctnclusion  tliat  the  cnsto!iiary  niedimn  of  the  citmumnicjitinn  of  an- 
thrax is  the  air,  whether  tho  bacilli  come  out  of  the  soil  uv  fnmi  the 
living  auiinal. 

Invfisum  }i'j  flu-  Diffest'we  Travi, 

Tho  ditticultioB  in  the  way  of  intestinal  invasion  liave  been  somewhat 
maguitied,  and  consist  mainly  in  the  fact  tliat  pure  rod  cultures  witlnnit 


BiKires  are  generally  destroy 
and  are  saved  to  multiply  i 
the  b(Hls .    The  extreme  Li^ 


I  tlie  st<)nuu'h,  while  the  spnres  pass  on 

'utestineH  and  become  dispersed  over 

of  teuiperntup'  fur  thesjuirulatioti  nf 

ven  art  about  the  normal  teinjter- 

'  the  disease  most  oftcji  tMrcura, 
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has  lieen  found  in  the  mauure 
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uu  H  table  witliiu  a  few  feet  of  the  cows.  Wbon  authors  speak  tyt 
Bporuhitiou  taking  place  between  30"  and  37"^  C.  the^*  pbico  tJie*  li>w**r 
limit  quite  t<x)  Li^h.  How  explain  the  continued  exist^m^^  of  ad- 
thrax  centres  **  iu  the  fartli&st  inhabited  iH)lar  regiouH,  Laplaud  aod 
8il>eria,"  under  such  conditions?  In  the  earth  the  avemj^  ootKittiou 
must  be  sporulation  and  bacillary  dovelopuient  from  sporea.  The  fev 
examinatioiw  tliat  liave  l>een  iiuule  Hhow  that. 

If  it  is  considered  that  the  time  for  anthrax  ilevastailon  is  Kp&er- 
ally  the  dryest  season  of  the  year,  when  the  grasses  are  dry«^t  bimI 
hardest,  and  the  coarse  xrassos  are  alone  uroen ;  further,  that  the  tinest 
l^raHses  in  anthrax  centres  are  often  to  be  had  only  by  ccmHtiming  a 
lot  of  cojirse,  wire-like,  saw-eil^ed  sedge,  it  should  not  be  iieo<»**f4ary 
to  enter  iuto  any  very  detailed  discussion  as  to  whether  iuv>u4i(m  r: 
the  digestive  tract  is  {Mwmble  if  we  include  tlip  lips  aud  «iral  i-ant 
in  that  inwi  as  we  must.  The  bulkiness  of  the  f(HMl,  the  wanu 
in  which  it  is  swallowed,  esi>ecially  by  ruminants.  ofTeni  Uio 
opportiuiity  for  ingesting  bacilli,  as  either  rtnls  or  s)Mir»^.  Agai 
an  absolutely  intact  lining  membrane  to  the  rumen  of  a  mmix^nt  i 
one  of  the  seven  wonders  nf  the  world.  That  iufectiou  mnst  taku 
place  via  the  digestive  tnict  is  lieyimd  all  ({ueHtion.  For  a  long  time 
it  was  assumed  that  swine  were  immune  to  anthrax,  aud  we  do  knov 
they  have  less  snsce]»tibility  than  herbivora  and  more  than  camironi; 
but  it  has  l>een  found  that  they  are  by  no  tin'tuiH  immune  to  Ur^ 
numbers  of  the  bacilli,  if  alloweil  to  feed  on  animals  which  have  iim-- 
isheil  from  antlirax.  They  also  sufH^nmb  to  sixabl6  iujectirkUA  of 
viruleut  cultures,  but  will  endure  nmch  larger  snlicut/inenus  inocnlA- 
tit)U8  than  injections  into  the  alxhjmiual  cavity.  Some  very  coning 
dictory  evidence  exists  iu  regard  to  the  consumption  of  lxM*f  from 
carcasses  of  anthrax  diseased  cattle.  A  whf4e  community  of  a  n 
locality  has  frequently  eaten  the  l>eef  with  impunity,  wliilo  thoHe 
who  skinned  the  animal  died.  It  must  l>e  remendmred  that  woutuls 
or  slight  epidermic  abrasions  are  far  less  frer^uent  in  man  tlian  in 
grazing  animals,  aud  again  that  most  of  the  castas  of  this  kind  hn%-n 
been  in  Germany,  where  if  they  do  eat  raw  salted  iwrk  they  have  a 
correaponding  dislike  for  rare  beef,  and  where  tlie  ** common  folk" 
seldom  if  ever  enjoy  u  roast,  always  editing  In^ileil  beef  in  order  to 
help  out  with  the  soup.  These  things  lessen  the  chaitces  of  human 
itit«^<Htimd  infei'tion  in  comparistm  to  animal  to  snch  a  degree  as  In 
nidlify  it^  value  to  a  great  extfut.  Not  (h<nving  lispirniion-invasinn 
even  iu  animals,  aud  atbuitting  it  in  man  under  certain  conditions. 
as  well  as  the  greater  probability  of  intestiniU  infection,  all  tlie  evi- 
dence gooa  to  show  that  the  chief  method  of  invasion  in  man  and 
beast  must  be 
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Invasion  by  Uw  Injured  Ciftis  or  Exfernal  EroAtom  or  Traumata. 


;  The  same  author  that  tokl  us  "  wool-aortei^*  disease  is  authrnx  nf 

(  the  hiuj^H,"  aKiiin  Hitys:  "  Auother  way  in  which  the  diseiiKo  may  \*n 
I  commuuiratetl  may  be  ilhintrated  by  the  trausmissiou  uf  the  disease 
to  man.  Those  who  handle  carcasses,  wool,  or  hides  of  infected 
aniiiialw  itre  liabh*  to  contract  tlin  disease.  Sli^iit  scratches,  cuts, 
bites,  and  pimi>les  may  readily  be  iuooulated  by  the  bacilli  *>r  their 
sporca.  Veteiiuary  surgeons,  butchers,  lierdstiien,  cattle-ilrovcrs,  iu 
fact  all  those  whose  uccupatiou  luailn  them  to  cut  oj>eu  or  skin  cattle, 
Hheeji,  or  horses,  or  to  haudle  hides  or  wool,  are  liable  to  fall  victims 
to  this  diseaso."  There  is  probably  no  microor^'anisin  which  is  more 
surely  patlio^fnic.  in  the  smallest  rcprf^scntatinn  1  which  means  that 
oueor  a}ialf-d<jzeii  may  multiply  to  millious  and  kill  au  infested  host) 
tlian  bacillus  anthracis.  "  The  iujcotiou  <tf  a  shtf/fr  bacillus  of  authrax 
uudcr  the  skin  of  a  guinea-pi^ — au  extremely  suwccptible  nuimal — 
prf)duced  death."  liy  "extremely  sustoptilile"  is  meant  iiothiu^^  more 
nor  less  than  that  the  guinea-piv;  offers  a  most  favorabh*  soil  to  the 
pathogimic  life  of  liaciilus  uuthracis.  ('onsidering  the  ditVereuce  in 
size,  the  vastly  greater  amount  of  bacillus  toxi'i  retjuisite  to  cause  dis- 
ease ami  of  bacteria  to  iiroduce  that  toxin,  aud  the  terrible  ftdulity  <»f  au- 
tlinix  iu  catde,  horses,  aiidshRe[>,  itisaHeriousijuestiou  if  the  "suscep- 
tibility" is  really  any  greater  in  tiuinea-]tigs  than  in  the  larger  siM.»cies. 
The  clinical  results  of  infection  cei*taiuly  favnr  this  couclusinu.  If  a 
solitary  bacillus  can  do  so  much  in  a  Kuiuea-jiig,  is  there  not  some 
ground  to  assume  that  similarly  minute  infection  can  tjike  place  iu 
animals  ho  exposed  to  invisible  abra,siou  ai  the  epidermis  as  the  graz- 
ing herbivora,  and  that  general  infection  can  f)ccur  without  the  pio- 
duction  of  a  visible  liu-al  lesion"''  In  this  connection  it  is  often  said 
that  catde  have  a  greater  dinposition  to  aidhrax  than  horses  or  sheeji. 
In  point  of  fad,  speakiug  for  semi-civili/ed  rmnitries,  are  uot  cattle 
in  general  intiiiitely  more  exprtsed  to  superlicial  abrasions  than  either 
horses  or  shee]»y  In  the  tirst  ]»hice  cattle  are  grazed  in  localities  far 
more  likely  to  coutiuu  anthrax  centres  than  sheep.  Sht'eji  thrive  best 
on  dry,  stony  pastures.  More  than  fifty  ]>ercent.  more  cattle  are  grazed 
than  horses.  Catth'  seek  out,  es]>ecially  in  tiy  time,  tije  very  spots  like- 
ly to  lodge  b;wMllus  anthracis.  They  nn>ro  easily  wound  themselves 
(abrasions)  abcmt  the  lower  limbs  tlmn  other  animals.  Flies  are  a  most 
^tivoL'onveyor  of  the  bacilli  wher4>  diseasetl  animals  exist.  Agaiu,  the 
uer  in  which  cattle  gni/e,  the  tearing  off  ami  up  of  the  herbage  with 
'i^lG,  is  far  more  *  '  >  cause   iiijur,\  of  the  lips  i\nd  tongue 

le  case  in  auia  led  witli  upju^r  and  low  iucisor.s.     By 
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this  means  liacilli  in  the  dirt  about  the  rootH  of  grasses  are  more  UaY 
to  be  swallowed  by  cattle,  and  get  into  abrasions  about  the  mouth  > 
in  the  stoninch,  than  by  either  horses  or  sheep.  A  meet  reuiarkab 
misleading  statemtnit  is  that  "  horses  are  less  readily  iufect4Hl  thi 
cattle,  sheep,  or  goats,"  because  "they  can  consume  with  impunil 
foods  which  occasi(m  the  disease  in  the  others."  It  is  a  i»ity  tin 
such  l)ohl  statements  so  often  <x;cur  in  medical  literature  outirel 
unsupported  l>y  facts  or  theory.  One  would  like  to  ask  what  Ux^h 
None  is  mentioned  as  necessary  to  be  avoided  by  horso-owuers.  ] 
would  seem  as  if  the  reasons  horses  are  aftf^nrutft/  more  exempt  tha 
cattle  have  l)een  given  al)ove.  They  are  not  grazed  s(»  much,  an 
are  less  inclined  to  s<'ek  and  stiind  iii  mai*sliy  places.  They  hav 
more  deliciu*y  in  feeding  and  drinking,  and  a  different  method  * 
grazing.  When  liorses  are  raised  fre(>,  us  in  Russia  and  SiU*riji 
wliero  anthrax  ])revailrt  to  a  more  destructive  extent  than  elsewhen 
the  loss  of  seventy-two  thousand  in  one  year  (1H*>4)  dtn^s  n(»t  look  » 
if  horses  coukl  "cousunie  foods  with  imimnity  which  (H'caHiou  th 
disetise  in  cattle,  sheep,  and  goats,"  the  j)robability  l>eing  that  catfl 
at  lejust  were  grazed  in  the  same  districts.  Tht^  pron*  n-^ss  of  cattle  t 
swallow  fon'ign  Ixidies  and  thus  injure  the  mucosa  of  tlie  <jral  cavit\ 
pharynx,  {eso]ihagus,  and  lining  membrane  of  the  first  two  stomach 
is  aiiotlun*  very  ;i<tive  fartor  in  augmenting  the  susce|»tibiHty  to  ju: 
thrax  of  cattle  over  oth^r  herbivora.  The  facts,  duly  considered,  cei 
tainly  jtoint  to  cutaiieons  or  traumatie  invaHion  as  the  predominaL 
nKnlert  bv  whirh  bacillus  antliracis  enters  the  ImmIv  of  its  host. 


Etiology  of  Anthrax  in  Man. 

If  anthrax  is  the  most  ancient  of  all  known  diseases  it  is  none  th 
i  less  widespread  over  tin-  world,  occurring  In  the  northern  districts  41 

Lapland  and  Siberia,  in  various  parts  (tf  the  ti'ini>erate  zone,  unde 
Africans  burning  sun.  and  along  tlif  plains  of  La  Plata  and  th< 
.\mazon.  It  enjoys  an  4M|ually  wide  dispersion  over  the  nuimmaliai 
divisions  of  the  animal  kingdom  and  includes  man  in  its  pestiferou: 
embrace.  As  before  noticeil,  tin'  <lisposition  of  the  mammalia  U 
anthrax  may  Iw  expressi'd  in  this  ratio  herbivora,  omnivora,  ear 
nivora  -the  tirst  having  tin*  greatest,  the  last  scarcely  any  susei-p 
tilnlity  under  natural  eruditions.  I><ith  <>niui\<>ra  and  carnivora  ap 
p4'ar  to  1»o  nbsolnti-l\  immune  to  local  iuf<>ctiou,  even  wImmi  living 
in  notoriously  infi-st«  il  districts.  fr*(pientl\  di  inking  the  same  watei 
and  roaming  o\«r  tin*  samt-  territot\  in  wlii<h  lurbivora  may  ha\* 
l»een  infei'ted.  and  are  dying  at  the  time.     This  fact  alone  slnrnM  U 
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Bufficieut  Ut  iiuljiiy  tlif)  iisitinitiun-iufectiim  theory  iu  reji^ard  to  an- 
thrux  iu  localitieB  of  prinuuy  loealiou.  This  exe.m])tiou  of  omuivoru 
mid  cHruivoni,  living  in  tli«  hjiiiiw  lr>ciiliti*>H  wliere  ]n^rbivr)ni  iu;iy  be 
Ix^rinLiug  of  tlie  iliseiiae,  jtuil  u  long  timo  uoteil  n«  "autlirnx  clis- 
tricta."  must  not  be  iucouHitlerutely  KraHi>t'il  as  direct  evidence  of  Iphh 
diMjinsitidii  to  infLrii(.iii  in  tIlf^  foriiuT.  The  tjueHtiou  Ih  by  no  ineaus 
so  Biniiilo.  WliiUi  there  is  uo  tloubt  thiit  tlio  oiiiuivovn  Luvn  fur  loss 
diHlH>sitiou  to  jinthrax  ILiui  horbivora,  it  is  etiually  trufi  thfit  the  more 
f;Lniiv(iiri>iirt  thfv  nre  tlio  I^hh  th(\v  liiivt',  ilh  nhown  by  frcding  exjieri- 
ineiitHin  mUjiuddogs.  Still  the  liability  to  iufix-tiou  in  these  species 
when  living  iu  an  anthrax  district  is  iiiudi  less  than  that  of  Lerbivora 
on  arcniint  of  tlicir  umiun'i'  of  lifn,  and  bfcniisB  tTi(\v  do  not  ncijnire 
their  food  by  grazing,  tht'Toby  vastly  aiignimting  tin?  possibility  i»f  tho 
bacilli  entering  the  body,  as  is  the  cuao  with  Lerbivora.  Swinti  art* 
considiTably  ]»rot*'('tt'd  from  thu  Tnicreiorginiisnis  causing  inf»H't  1**11 
through  cntane<«us  erosion?^  or  small  trauiuata,  the  subeutanef)iis  fat 
tissue  offering  very  poor  conditions  for  thi?  uiitritiou  of  the  germs 
unless  introdncr'd  at  onc-e  int<i  the  lymphatic  syst+^ni  jind  from  tlionce 
to  tlio  bloinl.  As  u  rnlc,  nun  are  not  walking  ban-foot,  iittr  grnlibing 
with  their  liantls  in  tlie  S'lil  in  anthrax-infected  districts.  Carnivoni 
Lave  not  disiM>sition  t-ncnigli  to  Ih'cdhh^  infpsh'd  by  tranniatic  iiiorn- 
latiou  if  exposi-il  in  natural  distrirts.,  Thi>  nuni^'rical  invasinn  of  the 
bivcilli  wiuild  not  bo  suHicient  to  insure  infection.  Ileporta  of  the 
devastatidiis  from  atitlnax  in  notnrioiiMly  iiifestwl  districts  iniglit  b« 
taken  ti»  iiidifati'  the  invasion  of  men  under  th<«  same  cojulitions  as 
susceptible  animals.  For  instance,  in  the  district  of  Novgorod,  Kua- 
sia,  in  thn  four  yt^ars  (ff  \Xi'>7  to  ISTO,  fifty -six  thonnand  h<n-ses,  cat- 
tle, and  sheei*.  and  five  Lumlred  ami  hvent>  -ciglit  men  are  reported 
tit  have  perished  froiu  anthrax.  It  would  be  au  eany  way  of  getting 
out  of  a  dirtii-nlty  tfi  assert  fliat  all  wi-rn  inferti-d  muler,  and  exposed 
in  the  same  m;iinierto,  tlii?sanie  ennditions.  Such  a  i-onehision  Avniild 
l>e  nnwjirranted  and  eiToueous.  This  licconies  evident  when  it  is  le- 
ijierabered  that  iri  the  T'nited  Stati'S  and  Kngland  Ihe  greati-r  ninnber 
of  cases  of  antlirax  in  man  e;in  be  traced  dire<'tly  to  the  handling  of 
wool,  hair,  or  hides,  which  have  been  taken  4lirectly  from  the  car- 
issos  of  Hiiinials  that  have  i*erished  from  antlinix.  For  this  rejisou 
4farni<tre  inufmid  with  known  facts  and  common  sense  to  assume 
•6  five  huudreil  and  twenty-eight  cases  of  anthrax  in  man  in  the 
of  Novgoroil  were  all  actpiired  during  the  [irocesses  of  skin- 
ring,  or  burying  tlie  ilead  aninuils,  and  nut  directly  from  a 
se  present  in  the  locality. 
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" had  no  idea  it  was  diseased*  uutil  the  physician  assnros  him  he 
must  havu  eateu  somethiug  of  the  kiud.     The  retailer  kuuws  nothing 

alumi  it.  TL«  wholesaler  and  the  Imtcher  are  williu^;  to  swear  any 
kind  of  an  outh  tliat  the  iin'ut  was  all  right  when  it  left  them  and  the 
animal  as  free  Iroiii  dinease  as  their  own  dear  bodies  must  assuredly 
be.  Excppt  in  tlie  rarest  and  most  de8i>erate  couditions  the  raiser  or 
owner  of  a  diseased  animal,  no  mutter  what  the  disease,  need  nut  be 
8usi)ected  t>f  consuming  its  flesh. 

How  different  the  tHmditions  amou|^  all  but  the  riehest  of  the  agri- 
cultural cliisses  in  Euroitf,  where  frosh  moat,  or  nic-at  in  any  form,  is 
a  rare  article  of  footl  even  to  those  who  raise  it.  From  personal  ex- 
])eripiices,  while  investi^'atiiig  anthrax  in  the  notorinuH  districts  of 
tlm  Bavarian  Alps  with  I*rofessor  Feser  <»f  Munich,  I  buvo  been  con- 
vinced of  the  diffieiilty  of  making  an  owner  confess  that  he  had  cut  up 
and  ]>arked  away  the  carcass  of  an  anthrax  diseased  juiinifd.  We  would 
hear  uf  a  cjihh  i>f  antlirax  on  a  certain  farm,  and  by  careful  iuvesti- 
^atiou  assure  ourselves  i»f  the  fat-fc,  but  when  we  come  to  iLsk  the 
owuer  or  his  family  lie  had  never  ht*ard  of  such  a  tiling.  "  Oott  1w^- 
wahre!  Lth  habc  nin  Miizbrand  iu  nu'itiem  Vieh  gchabtl"  Auel  all 
the  women  nud  chiklreu,  men-servants  aud  maid-servants  woulil  say 
"Ja,  das  ist  wahr."  Haviug  pt»lice  authority  aud  iH'iug  ^'overuuieiit 
officials  we  would  desceud  into  tho  cellar,  acvompanied  by  the  otli- 
cious  family,  the  members  of  which  would  bring  forward  every  barrel 
and  vessfl  but  the  one  containing  wliat  we  were  looking  for.  Careful 
and  iicrsistent  search  woulil  generally  reveal  some  freshly  dug  eartli, 
beneath  which  wcaild  be  a  tn^shly  salted  hide ;  and  iu  the  darkest  part 
of  the  cellar  a  barrel  nt  freshly  salted  meat  woidd  also  come  to  light, 
the  origin  and  uaturc*  of  which  was  totally  unknown  to  the  Bauer  or 
his  family.  "  Der  Tetifel  muss  es  gebrai-ht  hal>en,"  or  "  ein  boser  \ach- 
bar  muss  es  hior  eingesterkt  haben."  These  people  were  all  tho  mivre 
ubstinatts  becaus<3  they  knew  as  well  as  we  did  that  unless  they  were 
infected,  whocut  the  animal  up,  there  was  little  or  no  danger  to  those 
who  should  eat  the  flesh  if  cut  in  small  pieces,  well  salted  aud  allowed 
tc)  staud  in  pickle  a  mouth  before  using. 

Medical  literature  is  replete  with  such  cases  as  this.  Of  two  huu- 
dreil  persons  who  ate  (tf  the  cooked  tiesh  of  a  di.seiised  ox  not  oue  be- 
came diseased,  while  live  who  handled  the  fresh  meat  hecauie  diseaseil 
aud  Ihreedied.  Whatever  authrax  tox^iu  may  be,  itcortiiinly  is  either 
n<»t  daugenuis  to  mau  if  taken  inti>  the  Ktomach  or  is  destroyed  in  the 
■kling  aud  cookir"  '*  ^^Pt  flesh.  Wore  American  aud  Euglish  farm- 
a  aocnstomed  i  meat  as  the  ctmtinentrd  of  the  same  chias 

V  would  1  likely  to  acMuire  authrax.     We  might 

uf  t]  lispositiun"  of  the  poorer  clasa  of  our 


440 


BILLIN08— ANTHRAX. 


ajjtriculturists  fo  anthrax.  Siicli  would  not  >»e  the  case.  Tho  tmtli 
would  l)p  that  the  coutineuUiI  wouhl  iu>t  tliink  lie  I'ouJd  huturi.it^  in  » 
"rnre  roa.st,"  even  if  of  authmx  ori^iu  and  giveu  io  liiin.  but  would 
bt^il  tlie  meat  thoroughly  so  a»  to  maJie  the  moHt  of  the  aoup  aa  weU 
as  the  moat.  Heuce  the  dangers  of  infectkm  fremi  timt  soum*  an^ 
extremely  rare  iu  comiMirisnn  with  the  amount  of  such  meat  tImt  i** 
actually  eaten  in  the  anthrax  districtH.  The  sole  danger  lie«  in  tb« 
preseuce  of  living  HiK>res  iu  tlie  flosh.  The  same  are  destroyed 
the  flesh  is  x>roi>erly  pickled  aud  also  by  thorough  cookiug. 


I 

I 


Tkavmatio  Invasion. 

Direct  luoculatiou  of  anthrax  iu  man  is  not  very  common.  II 
only  hap|>en  iu  those  whose  calling  brings  them  into  direct  and  |mbi 
soual  contact  with  the  diseasecl  or  the  do^id.  Tliern  must  Yte  "ith^ 
an  abrasion  of  the  epidermis  or  a  wonud  of  tlie  skiu  to  iusiire  infection. 
Direct  invasiou  iu  authrax  can  (x*cur  only  to  the  phvKiciau,  nur8#» 
undertaker,  or  some  one  ctmiing  iu  direct  relation  witli  the  piitit'uta.' 
In  this  regard  physicians  som*^times  fi>rget  their  nl^ligatiuns  «s  in  tlw 
case  of  a  wool-sort^>r  witli  a  malignant  pustule  iu  a  finger,  which  tL^ 
physiciau  o]>eratetl  upon,  but  gave  the  wife  no  caution  in  rt^garvl  to 
handling  the  dressings,  so  that  she  became  infected  through  a  frmh 
cut  ou  the  thumb  while  ])utting  the  rags  iu  the  fire.  Tho  woman  di«d 
while  the  husbaud  lived.  Physicians  have  inoculated  tliemselTea,  as 
in  the  case  of  one  who  ou  dressing  a  malignant  pustule  cjirtdcissly  put 
his  hand  U^  his  lips  whero  ho  had  an  excoriated  "cold-sore."  Veter- 
inarians and  kmK'kers  have  boou  luore  freriuently  tint  victims  of  thrlr 
own  carelessness  than  physicians^  norses,  undertakers,  or  tlie  regu- 
lar butcher.  In  general,  direct  infection  has  l>eeu  very  rare  iu  iUv^en 
chisses,  e8[)eci(Llly  iu  this  country  aud  England,  where  the  unmber  of 
aiithrax-infect**d  aniuuds  is  tiot  alaruiiugly  great,  atid  such  as  there 
are  havo  not  value  enough  to  bo  operated  ujjon,  skinned,  or  cut  up. 

In  making  necrostTo]  )ical  examinations  of  animals  which  Iiavo  |)er- 
ished  from  anthrax  iu  this  country,  i>articularly  in  the  South  and 
West,  the  oy)erat)r  neetls  ti>  aso  far  more  priHyiutious  agaiuBt  Uie 
strings  of  flies  which  swarm  about  him,  and  not  to  expose  his 
orfaoe— aveil  is  an  absolute  necessity — than  he  would  against 
fiwarm  of  bees,  aud  the  same  as  he  would  exercise  against  cn( 
himself.  How  great  a  |>art  tlto  moscjuitos  play  iu  the  sprf'^wl  of 
thrax  is  not  known,  but  that  they  do  light  on  and  draw  bliKxl 
animals  no  one  nee<1  doubt.  There  is  danger  to  mnu  fnnn  flies  whei 
anthrax  exists  among  animals.  Ilarely,  but  still  inxsibly,  the  hoi 
dog  might  iufoct  a  {lerson  by  licking  an  abnuled  i>ortion  of  tho  body, 
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haiuls,  ur  face,  iift*?r  Liiviu^:  niitde  n  niwil  mu  Homn  luithrai-iufoated 


Indirect  iNFEcnoN 


Aiitlintx  lipiof^  ft  vocation  diseasej  ex|>erieuce  shows  timt  io  this 
country  uud  Eu^liuid  tho  i>erfeiitai;e  of  tlin^ct  iiifetrtiuu  is  [jraeticiilly 
uull  iu  t'tmifiJiriHun  with  tlic  iliHtirJcrs  f<il]nwiii^;  imlirect  infeetiun, 
uiitl  fXTiirrinj^  in  tliose^  whoso  vncatiou  liriiit:>*  thoiii  iutu  diroct  contju'l 
with  jiiituiiil  or  j>re9Givpil  inutorinlH  lU  rivtid  froiu  ilio  carcasHes  of 
iniiriijdH  tliat  have  siiwninbfd  to  anthrax.  Noh>rious  aiiion^;;  tliPSf 
aw  wiml-sorters,  ourled-hiiir  workers,  handlers  of  suu-tlried  hides, 
and  raji-s*  jrtei's. 

H(>re  WH  tiiul  two  ftirniK  of  invasiim  as  ])ractically  possiblt*.  Tlie 
one  is  duo  to  the  aspiration  of  tlie  iuioro(_n>;auism8 — as  spores^ mixed 
up  with  thodixst  in  tJio  rags,  hair,  or  wool;  tho  most  iufn.'(iuont  f<inii 
of  inf*^t'tii»n  h;is  ah'eady  Ix't'u  disrussBd;  the  other  Is  <hie  t«i  infoclion 
throiijih  au  abrasion  or  M'ound  of  tI»o  cutis,  hiofnlofiun  pt'upvr.  Tho 
very  naturo  <»f  tho  Ld»or  of  the  ra^  or  wool  sorter,  cnrh-d-hair  worker, 
or  liantUtu"  (if  liidi-s  is  cundnrivo  to  sort)  iiands  and  tho  formation  of 
iitriii  fnvoralvle  t<t  tho  invasion  of  niicronvj^anisius.  Tho  liandlorn  of 
suu-driod  hides  seem  to  titfer  occasiouMl  oxefjitionx  to  tln^  ride  in  that 
11  nnnjlMsrof  cjuses  f>i  inflation  are  reportod  in  whii-h  tho  alfinm  was  a 
rnw>r  seratoh,  or  a  pitnjjlG  on  the  neck  oroliopk,  tlios^^abof  which  was 
rulilM'd  ofV  liy  tin-  nip?  of  tin-  hi(h>  owinj.,'  to  tlm  manner  in  wliich  tho 
nion  carry  thom.  Anthnis  among  those  tthissos  of  oporativi's  nocd 
cause  no  surjirise,  hut  tho  list  of  esisos  furnislied  by  the  New  York 
City  Board  of  }l*-altli,  and  previously  published  iu  tho  essay  on 
^landors  (soo  p. -UK)),  if  reliablo,  is  snlHrient  to  \(\\t.^  riso  to  Sfrions 
tliou^ht  (if  the  jjercentuge  of  antlirax  iu  eoniparisou  to  ^hindors 
holds  for  tiio  country),  as  it  slntws  not  only  the  larnc  extent  of  an- 
tlirax l)ut  uls(t  a  most  remarkable  extension  of  tho  viM!ati<»ns,  or  rather 
the  possible  GXi*o3uro  of  many  chiHses  to  anthrax, 

Thoro  were  sixtoon  cases  of  anthnix  in  Now  York  City  from  ISSS  to 
1HU7  inclusive.  Of  those  two  woro  of  unknown  o<"cupation.  In  1SS9 
four  men  were  rei»orted  as  "  couti'actiuK  the  disease  from  handling 
hides."  When  one  reads  tliat  one  was  a  lal)orer  he  is  not  surprist-d, 
*hough  ho  fails  to  sue  the  eouneition  In'twoon  handling  hidos  and  the 
'upatioB  of  "a  dry -goods  clerk,  a  boiler-mikor,  and  a  carnjau." 
I,  in  IS'.K),  tliore  woro  throe  cases,  iK-curring  in  "a,  plitinber's  ap- 
\  a  lal  lorer,  and  a  musie*  "  Theso  act juired  tho  diseaso  "  by 
hail'  mattresses,"  er  they  all  handled  the  same 

uot  is  not  state  'hat  a  [»bnnbor's  appronlico  or 

Loiug  with  a  i.^^^^^^-r*^'*-''  '^^'  inf^'cted.     The  same  ia 
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true  of  the  laborer.    Interest  is  ntill  further  incix^asecl  bv  iLu  8|.ictci;al 
mention  of  the  mattreHH,  ruther  tliuu  the  Imir.     Among  the  otherK  in 
diifcrout  yours  we  liuve  a  tailor,  n  luanon,  ami  a  t«iu.^her,  whf>  attract  at- 
tt^ntiou,  though  uothiux  is  said  as  to  what  the>'  were  doing  to  wake  tlie 
intimate  ftoquaiubince  of  that  Vf^uomotw  iMirJisit**,  luu'illiiH  nnthraoift. 
The  factH  show  tho  noocssity  of  the  miKst  inU'lligent  o<»r>jM*rnliu»  nf 
the  health  ullicer,  Hjh  physiciau,  and  tlie  uurae,  with  the  inveHtiifators, 
in  order  to  establish  the  factors  in  the  etiolotcy  of  parasitic  infecttooa, 
so  that  tliey  can  bo  met  by  tlie  iiitelli^'ent  cooix^ration  of  the  jmblio 
and  by  appropriate  legislation  far  better  than  what  at  jirewnt  cxuits. 
The  f:u*t  that  authnix  iu  man,  in  this  country  and  Kugland,  ih 
almost  oxolnHivt'ly  limit^nl  to  wiirkios  in  animal   prinbiet**  i«i/wr/n/ 
from  other  countries,  shows  that  the  diseaflo  is  not  only  her»s  but 
there,  more  prevalent  iu  tlwit  class  than   iu  those  whose   vixtttiou^ 
briug  them  directly  iu  ouitjuH  with  the  diseased  animals.     The  deail 
animal  is  far  more  dangerous,  when  distributed  over  the  world,  than 
the  living  is  to  the  human  lH*ings  iu  ii»  immediate  vicinity.     Thf 
anthrax  district,  the  infected  loc^dity,  is  ajtptireutly  harmless  to  mau. 
**  Spontaneous  anthrax"  simpl.v  means  ignorance  of  the  source  of  in- 
dividmd  infection. 


PuLMoNAKV  Invasion. 


4 


u'kirth I 

toaiH^ 


The  term  "  anthracosis  pulmonum"  haviug  acquired  anotli**r  ami 
classical  use  iu  refereuc+i  to  smoke-dust  inhalation  and  the  blackish 
condition  of  the  kings  induced  thereby,  it  is  irai^ossible  for  us 
propriute  it  for  anthrax  iu  the  lungs,  a  seemingly  very  rare  di 
but  probably  not  so  infreijuent  as  the  literature  at  commaud  forces 
to  assume.  So  f/ir  jis  wo  have  any  reliable  informatifiu,  anthrax  in 
the  luugs  is  a  peculiarly  hiuuun  complication.  There  is  no  ndinble 
evidence  that  it  occui's  in  animals  under  the  c(mditions  of  mituml  in- 
fection. By  that  it  is  not  meant  that  there  ai-e  not  disturl^uoes  i»f 
the  lungs  iu  some  form  in  anthrax  in  animals,  for  the  blinxl-vesHelft 
are  often  congested;  stjiguatiou  of  the  circulation  occurs;  anteccHle 
chrouic  pneumonic  conditions  may  lie  surrounded  by  those  r>f  an  acute 
nature,  the  indirect  results  of  the  anthrax  infection ;  Uiere  may  b©  mop- 
or  less  gelatinous  iutiltratiou  of  the  loose  connective  tissue  in  vnriouH 
parts  of  the  lungs,  and  1iem<irrbages  here  and  there,  but  utme  of  thi>9tt^ 
constitutes  anthrax  in  the  lungs  iu  the  sense  of  direct  aspiratiou-inva- 
fiiott,  conditions  favorable  to  which  scarcely  occur  iu  th6  6uvin>nmentn 
ID  which  animals  are  pxposed  to  invjwion  by  bacillus  anthnuHs,  ax 
haa  be«n  elsewhere  discussed.  So  far  as  known  it  wouhl  wem  as  if 
metastatic  pulmonary  anthrax  did  not,  or  does  n<»t,  occur  aa  acoro- 
plicatioa  in  either  cutaneous  or  intestinal  infection.     It  is  highly 
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questiouable  if  tlie  aHpiratiou  of  anthrax  biicilli,  iii  a  pure  aud  ximle- 
filed  coutlitiou,  uui-ontamiimted  by  dust  in  any  form,  causes  juieu- 
niDuit;  lesioiiH  in  tlie  Iuu^^h  in  maiii  tluju^^'li  Idoal  and  Kfi>*^i'id  infection 
may  result.  It  is  a  fact  tLat  in  ayijiration-invasion  in  antlirax  very 
few  bacilli  are  to  be  found  in  the  bltxid-vesHels  of  the  lungs;  the 
ct»llai>st*d  iiortinns,  ou  the  contrary,  and  the  lymph  Hpaces,  lymph 
nodes,  and  t^Iands  are  replete  with  tiieni.  Jiut  in  cntnnoous  or  in- 
testinal infection  the  blood-vessels  of  the  luny;s  may  be  found  full  of 
bacilli,  wliile  nnne  may  be  in  tlie  lung  tisHue  proper  or  pnlmouiiry 
lyuipliatics,  except  in  localities  where  heniorrlian;es  may  have 
occurred.  It  must  be  remembered  that  in  general  tlie  L-onrse  of 
anthrax  in  animals  is  t<»o  acute  tn  i>crmit  of  such  metastatii*  cunipli- 
caliuuH  in  Iho  luugn,  aud  this  tinds  its  .support  in  the  absence  of  the 
bacilli  in  the  blood,  until  a  few  houi>i  before  death. 

According  to  Eppiiiger  ("Die  Hadernkraukheit,"  Jena,  LS'.U)  the 
rag-sorti'ts'  disease  does  not  occur  in  Germany  proper,  but  is  re- 
stricted to  the  paper  factories  t)f  lower  Austria  aud  the  Steiermark 
region.  In  a  general  way,  though  by  no  iiieans  based  on  infallible 
evideuL-e,  it  might  be  said  tlnit  anthrax  at»pt'ars  iu  a  pulmonary  htrm, 
AH  the  wool-H(u*ters'  disease  in  Eiighiud,  as  the  rag-sorters'  disease 
iu  Austria  and  the  St^drrmark  region;  it  occurs  as  malignant  pustule 
aud  intestinal  anthrax  in  Germany  and  some  other  European  t-ouu- 
tries,  while  in  America  aud  elsewhere,  it  seeuia  to  occur  jls  malig- 
naut  pnsttdi^  oidy.  The  pnint  desired  to  lay  Htress  ujinn  is  that 
Epi>ingi'r  and  others  who  have  investigated  anthrax  as  it  api)ears 
among  rag-sort-ers  and  wool-sorters,  are  inclined  to  the  view  that  in 
these  ftvoi-ations  anthrax  invarialily  apjicars  as  a  pidmonary  infec- 
tion; no  mention  in  made  of  malignant  jiustnle  ever  occiuTing  under 
the  Bame  couditions,  which  seems  as  contrary  to  common  sense, 
iis  has  bi^en  otherwise  noted,  as  to  assort  tkat  aidhrax  occurs  mdy  as 
nialigjiaut  pustule  in  curled-hair  workers.  TJiere  is  as  much  room 
for  dust  infectiim  in  the  latter  as  for  cutaneous  invasion  among  wool 
and  rag  workers.  Again,  the  literature  gives  the  imju'ession  that 
tluN  rag-sorters'  disease  is  pe^euliar  to  women  its  women,  whereas  it 
is  only  because  women  happen  tn  be  emj»loyed  iu  this  department 
of  ] taper  factories.  As  the  two  (lurstions  hero  brouglit  up,  uami'ly, 
(1)  the  si)eciHeity  of  jinhnoiiary  anthrax  to  rag  and  wool  sorters,  ami 
the  apparent  exemjiticm  of  these  hitter  from  cutaneous  infection,  and 
'*^)   the  ]>r(Hieijess  of  females  to  the  disease,  are  i>f  sjiecial  interest, 

•nay   l»e  well  to   look  a  little   more  closely  into  the  nature  of  the 

ling   for   tb"  sorters,,  Eppiuger,   quoting  Schauenstein, 

pap  urers  purchase  their  rags  from  whole- 
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salers,  who  obtiiiu  them  fn»m  unmproaa  Hmnll  deiilera.  T\m  territorr 
from  whcut'e  thpy  wnne  muKt  necessarily  Iw  <]nit«  pxt«>iisive.  'Iliw 
wholesale  dealei-a  aubjeot  tho  rugH  to  ii  su(iorfioijil  ji8:!tortiug  lUid  ol«au- 
iug,  mostly  in  refereuce  to  qiudiiy.  Tim  rags  are  tlimi  baled.  MuHt 
iif  the  m(L,'3  nsed  in  thw  i>ai)er  fnctories  of  lowor  Austria  and  Stcier^ 
mark  coino  from  eastern  lantL^^Huiiyary  and  tho  luljoiniiiK  mnn- 
trieH  (notorioaH  anthrax  districts).  The  rags  Btink  outra^otzslj  nnd 
on  this  account  the  bales  are  oi)eued  at  thi>  fact^rrh'S  in  airy,  \nll- 
veutilated  nw»ms  by  speciad  tMiiiiloyiies,  whi-n*  tlioy  ujiderjjo  tt  ft»rm 
of  assortment,  the  colore<l  l>einK  He]tarated  from  the  univ>hire<df  the 
ooarso  fnim  the  finer  pieces,  the  very  dirty.  es|M3cially  Woody  i>i<«c«A, 
from  tho  cleaner.  Tim  last  is  the  special  purposi'  nf  this  assortmoat 
The  colored  ra^s  are  then  cooked  out  In  an  alkidine  solution.  The 
work  thus  far  is  d(»no  by  men. 

"  The  rags  are  next  phwed  in  a  storertwm  where  they  may  remain 
for  mouths,  tlie  Ht«!uch  not  IcssouiuK  tiieroby.  From  Lore  tliey  ar« 
tjiknn  t-t)  chees]HH*ial  aHS()rtinK-riH)m,  JUTordin^  t^*  tlie  demands,  wberv 
they  are  cut  in  small  pieces  and  more  particularly  seiianite*!.  Frjt 
this  Work  only  women  are  employeil,  and  it  is  in  this  omployroent 
tliat  they  are  mostly  infected  with  ]m1iiionary  antlirax. 

"The  work  (il  the  wvmieii  is  aH  folhtws:  Each  woman  baa  befots 
her  a  table,  by  whicli  aro  movable  reoeptacles  for  the  rags;  atijicked 
to  tho  top  i^f  tho  table  is  a  scythe-8hai>ed  knife  ^tandiuK  iwrpemlicu- 
larly  with  tho  sharp"  edge  from  the  worker.  The  pieces  of  clulh  am 
cut  by  drawing  them  stretched  between  the  hands,  up  and  down  the 
blade.  Hereby  mucli  diujt  is  stirnnl  np  lis  well  as  iu  tearing  the 
rags,"  etc. 

The  striking  fact  is  tliat  tlie  men  who  tirst  haihlle  the  m^  ahoald 
so  t^enenitty  esca|>e  as  to  cause  writers  to  siK^ak  (>t  the  iodoued  diaoaae 
aa  [>eculiar  to  women,  and  that  under  such  circumstancea,  with  tm^gt 
ciMitjiining  germs  enongh  to  infei-t  tlirough  aspiration,  there  should 
bo  no  wounded  tingers,  and  malignant  pustule  should  never  occur— at 
least  never  iMisfMikeh  of — and  anthrax  in  the  lungs  should  bnimated  aa 
the  only  form  occurring.  One  must  take  this  cum  ijtaHo  ttalU,  It  is 
against  common  sense  ti»  think  that  the  most  difficult  form  of  tii\'a- 
flion  shouM  occnr  nnd  the  most  natural  and  easy  should  never  lind 
mention.  Or  is  this  ime  or  those  U*  be  unceiisingly  condemned  caaea 
of  organic  individualization,  which  has  l>ecome8of)Lshiouablein  path- 
ology, cutaneotis  infeetiou  l>oiug  left  uumeutioueil  though  occurring? 

There  are  several  pHi-nliarities  al»ont  this  rag-sort«'rs'  ^ispiration 
anthnix  which  are  worthy  of  particular  attention.  One  is,  that  while 
the  mitnre  <tf  the  \*ocation  would  seem  to  warrant  the  assumption  tluit 
the  exposure  to  iufeotiou  was  more  or  less  constant,  that  is,  that  the 
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bacilli  were  HaIiIo  to  bo  iu  tho  rags  at  auy  time,  tliat  the  diseafio  socms 
t<>  occur  priucipall.v  iu  the  Hpriu^  and  fall,  at  tiinei*  wlieu  catjirrlial 

oouditirins  jirevail  in  the  respiratory  tract,  uiitl  only  amiiujj;  tliofio  iu 
whniii  it  is  iiiarkeilly  ]>resout.  Several  ar*^  lialilo  tcj  Ijti  attacked  at 
about  tho  same  tiino.  One  may  aflk:  Do  tho  men  sorters  entirely 
escape  the  catarrh,  as  tliey  fteeni  generally  to  be  able  to  aY4»id  luitlirax 
iufcctiouy  !)(>  tlifv  CHoajto  c*utauc<)Urt  invasion  as  waW?  Tho  fact 
that  HO  many  eHca]>o  out  of  nuine>rouH  employees  even  among  tlie 
T^'omeu,  and  that  an  occasional  foreman,  iu  sticli  a  rnou],  has  Ije^en 
atJVcted.  is  strung  evidence  iiKaiust  tho  univcisiility  of  dispositiou  to 
aHi>iration-infoction,  even  under  common  expoHur(\  and  tho  uecesaity 
of  a  IfM'jd  jirodispoHitiou  in  tho  catarrL  of  the  rps]tir:itfiry  tubes^. 
That  the  dust  /nr  «<',  irresi>e<'(ive  of  its  CMntatiiiiiatiou  with  tho 
specific  bacilli,  is  the  chief  cauHO  of  the  strictly  pnenuuuiic  lesion, 
andsip]ne\vhat  linli»s  to  make  the  bacillnry  infectifin  pussililc,  is  ]4ainly 
esadent  fnaa  tho  iuvesti^^atidus  at  li;iiid. 

Wliy  is  it  that  we  have  no  reports  of  anthrax  in  tho  bui;4s  ;imonK 
hair-workcrSj  ra^;  stjrterSjand  wool  sorters* iuthe  I'nited  States;  <ir 
HO  few  that  one  ilnds  no  reference  to  Ihem  in  the  special  litorature 
fni  the  subject?  The  terms  jinbnouaiy,  cntanoons,  and  iutestinnl 
antlirax  are  most  dicidedly  objectionable  iis  tending;  to  raise  tt>  tiie 
di|;nit.v  of  speciHc  diseases  merely  diflVreut  atria  of  iuvasitm  iu  a 
speciHc  disease.  In  their  phu-e  we  should  sjveak  «»f  invasion  throu^^h 
ilwi  respiratory  or  intestinal  tracts  or  through  a  cutaneous  lewinu; 
or  aspiration,  orab  or  traiinjatic  invaHi<tn. 

Tt  must  not  be  assumed  that  this  catanhid  predisjiosition  to  [.ul- 
monary  invasion  in  ra^  (and  woo]?)  sdrtcrs  has  auy  rehitiuTi  to  the 
constitutioiiid  dispf  ksition  b)  anthrax  of  man  iu  general.  The  ipies- 
tious  are  entirely  distinct.  On  the  other  hand,  t^iven  the  nature  of  the 
organ  invaded,  its  iiaranmunt  dignity  iu  tho  hujuau  i-cfuioniy,  aiul 
tho  Hpe<*ific  temleucy  iu  anthrax  to  the  development  of  irdeinatous 
conditions  iu  the  tissues  invaded,  it  is  not  suri>rjsing  that  pubiio- 
nary  invasion  leads  to  a  most  acute  and  generally  fatal  maiiifehta- 
tion  of  jiiithrax,  recovery  cM-eiirriug  but  seldom.  Tho  geui^ral  dura- 
tion of  juilmouary  invasion  ere  the  fatal  termination  is  froiti  tw<j  to 
five  days.  AVLon  tlin  patient  survives  beyond  that  period  hopes  of 
pveutual  recovery  strengthen  as  the  jieriod  c<iutinue8  U*  lengthen; 
cnmidete  restoration  tn  ihf^  slat  a  tjttn  it  nfe  is  invariably  a  ]>rotracted 
affair.  Tlie  diaguosis  is  easy,  provided  the  physician  knows  the  na- 
ture ijf  the  work  of  the  jtatientH.  If  tbere  is  any  discharge  (sputum) 
the  bacilli  can  generally  be  fottnd  iu  it.  As  iu  aninnds,  the  ba<-illi  do 
ijot  Hppeiu"  iu  the  blood  of  the  p:t»i'"'  -  ■  '"'  *.  .t..  „.,K  *l.o  termination 
of  the  diaeuse.     That  tho  invas  as])iration  is 
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shown  by  the  location  of  the  bacilli  in  the  tissnefi.  Tliej  Aro  to 
Utxiud  in  the  mucosa,  between  the  cells,  in  the  ostia  of  the  |{laai 
iu  the  lymph  Hpuces,  and  in  the  lymphatics  of  the  trachi^a 
broneliinl  tiibeH;  witiiin  the  at4^1tM*iatii*  alveoli,  and  iu  the  Ivm^i 
spaces  of  the  lungs  and  the  lym})hatic8,  and  in  lymph  no<l(w  oli 
their  cciurse.  They  can  and  do  pjusH  into  the  jileiiral  cavity  th 
the  pulmonary  lymphatic  system,  passing  out  of  it  on  the  snrfa«« 
the  hiiiys,  where  they  develdji  and  set  up  a  most  serious  pleori 
with  a  serous  or  serosauguiueous  effusiou  and  often  tibriufnts  exm 
tiou  attackin>{  the  (Mtstal  jind  visceral  ])leurip.  Only  after  the  hiui 
have  passed  the  bronchial  and  medifuttinal  lymph  glands  can  they  jj 
iuto  the  general  circulation.  This  indicates  why  they  mny  be 
sparsely  preseut  iu  the  blo<Hl-vesap]s  while  profnsely  represented 
till'  lironchioles  and  iu  the  atelectatic  tissue  and  lymphatic  system 
the  lungs. 

Aspiration-invasion,   or  pnlmonary  anthrax,  beitrs  some 
blauce  to  the  ajtoplectic  form  iu  cattle  ami  sheep  in  its  almost 
nounoeil  explosion,  though  it  is  not  so  siMismoilically  fatal, 
patieut  may  be  at  work  or  at  home,  and  appear  and  feel  well,  wh 
suddenly  a  chill  overt^omes  her,  and  a  general  feeliug  of  Hickm 
headache,  dimness,  cyanosis  of  the  face  and  extremities,  and  vomiti 
or  loss  of  appetite  comes  on.    Sometimes  this  is  Antioi]»ate(l  by 
I)eculi:ir  dry,  prickling  ft^liug  in  the  throat.     A  cough  may  or  may  d 
be  present,  but  as  this  may  l^  of  catarrhal  origin  it  may  liavn  litUl 
or  no  value  unless  the  l»K-illi  are  present  in  the  expectoration.     Th< 
tem|>eratun?  is  fretpmntly  40 '  C  (140    F.  >  himiu  after  the  patieut  is  obj 
sen'ed  to  Iw  ill.    A  collapse  temperature  may  as  suddenly  ap|w>ar 
be  followed  by  death.    Pleuritic  and  epigastric  paius,  precordial  p; 
sure,  with  consequent  disturbance  of  the  respiratory  phenomena,  ea 
cially  when  there  are  numerous  atelectatic,  codematous,  or  solidify  ia| 
centres  iu  the  lungs,  help  to  make  up  the  clinical  picture,  which  u 
often  addo4l  toby  excessive  cyanosis  of  the  face  ami  lower  i»xtn^mitii^ 
the  latter  l>eingcold;  the  heart  become*  weaker  and  weaker  as  well  m 
the  patient.     The  end  is  generally^  suddeu.     The  patient  reniAiua  coo 
BciouH  throughout.     Great  anxiety  seems  common  tn  ahnost  all. 

Authrax  in  the  luugs  c4Ln  be  said  to  bear  a  stnmg  n^M^mblance  ftl 
primary  anthrax  in  the  cutis.  In  both  cases  there  is  a  sort  of  cam 
bnncutous  tllHturltauce;  in  lH>ih  then*  is  marked  aHiemii.  innr»»  tir  U** 
hemorrhagic  or  gelatinous  infiltration  of  the  c<»mplicated  and  mljoiii 
ing  parts;  in  both  the  W'illi  exteml  over  the  system  by  way  of  Um 
lymphatics:  in  Intth  the  Ivicilli  can  directly  invade  the  bloiNl-veaafil 
through  the  lymphatic  systi^m  rif  their  walls,  and  perhaps  in^ 
capillaries  by  passing  between  their  cells  when  g^v^tly  distur 
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This  appears  douhtful.  Gektinoua  iutiUratioua  iu  varioiiH  part+^  ol 
t!iH  body  are  nt»t  so  cnmmoii  iu  aspiratiou-iiivasion  aa  iu  cutaueoun 
and  iutostiual.  Ftilmouary  iuvasion  remaius  far  more  a  ItKial  com- 
plication tliau  either  of  i]u\  other  forms. 

Pultnouary  invasitm  uiuy  he  naiii  to  result  especially  iu  an  atelec- 
tasitj,  acute  hrouc]iopu*^niuonia>  o-ilematoUH  iiifiltratiou  of  tht^  diHeaHeil 
ami  complicated  ]>arta;  more  or  less  eomplete  stasis  in  many  larger 
vessels;  pleuritis,  which  imiy  be  fibrinous  and  adhesive,  but  moro 
freeiueutly  serous  and  effusive,  ofteu  ou  oue  side  and  sometimes  ou 
both, 

Carbuuculous  disturbance  of  the  nanal  mucosa  and  that  of  the 
pharynx^  hirynx,  and  tra*;hea  with  pet-uliar  exudates  ou  the  nm<'i>Ha 
aud  circumscrilx'd  cellular  infiltrations  iu  winch  tlie  ba<'ilU  are  plen- 
tiful, are  uot  uufommou;  liemorrhaKes  alonj^  the  superior  lino  of  th»i 
trachea  alwive  its  bifnrcatirui  are  frefpicnt.  The  lymph  glands  are 
swollen,  O'dematons,  hemon*hagic,  ofteu  looking  like  bluel>errics, 
blue  ^ra]ies,  i)V  small  blue  |)lunis;  cross  section  oft<*n  shows  Ki'"-y- 
ish,  medullary  ceutres  in  a  chirk  blue  gr*niud;  gelatinous  infdtratioii 
of  the  mediastinal  tissue  is  i[uite  fre^iuent.  The  heart  is  seriously 
affected,  its  muscle  Udug  nnivmic  aud  fatty  ;  small  liennirrhages  iu  its 
substance  are  by  no  means  iineomninn,  and  neitiier  is  effusion  into 
the  jtericardial  sac.  Disturbances  of  the  aorti<'-  ventricular  valve  with 
demonstration  of  bacillus  anthracis  its  the  cause  have  lieeu  repitrted 
and  may  be  an  occasional  cause  n(  the  unusual  cardiac  disturbaiiecs 
occasionally  observ'cd.  The  spleen  is  generally  tumefied.  Outirrh 
of  the  respiratory  tract  is  comnniu-  Its  etinlogical  imjKirt-iinco  has 
been  alluded  to.  The  liidueys  and  liver  are  the  seat  of  the  usual  jvar- 
enchymatous  ilisturbances,  eloudy  swelling,  or  fatty  degi'ueration 
of  a,nthrax  and  kimlred  acute  toxiemic  iufectintis ;  liemon-hages  of 
varying  extertt  iu  the  pia  mater  cerebri  and  otluT  jiarts  ftffcen  com- 
plicate the  picture. 

Pathological  Anatomy. 

The  next  question  to  consider  is  bacillus  antlinwis  according  to 
its  fruits,  its  effectu;  the  lesious  induced  by  it  iu  the  body  of  its  hosts. 
That  anthrax  is  an  infe«itious  dist^ase  Laving  g<Mierally  a  most  acute 
: — ^: ^  i,^iL.  ,^     rpi^^  quostiou  is,  What  kind  of  an  iu- 

iXRfmia  or  a  sei^ticivmia?     By  the  former 

'U  wbieh  tlie  mieroorgiiiiisms  ]iroducing 

H  local,  either  at  the  place  of  primary 

re  they  multiply  aud  produce  their 

phatics,  gains  access  to  the  bloinl. 

dsras  develop  in 
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the  blood  and  give  oif  their  patbogeDic  prmlncta  directly  to  the  blood. 
lu  the  end  Ixith  ohiHHeH  ure  alike,  the  bl<M)d  couveyiug  the  t<ixm  orer 
the  DrgauiHin  iih  It  d(»ea  any  titlier  material  whirli  ih  ailded  ti>  it.     It  t« 
a  well-kuown  and  often  disgiistiugly  disappointing  fact  thjit  ilariug 
the  **arly  hours  of  a  case  of  authnix  the  haeilU  camiot  be  found  iu  the 
blood  drawn  locally  from  the  extremities,  and  that  they  do  not  ap{»e&r 
nutil  towards  the  fatid  teriuiuatiou  of  the  tlisoase.    Tliat  a  few  mn  in 
the  blixnl  or  that  ihry  are  iu  it  in  siM^re  form  luis  long  l»een  w»iU 
known.     The  territieally  acute  progreHH  t»f  thn  disejwe  Butlirirully  ii>- 
dieates  their  pn^senee  somewhere,     Tliey  collect  in  the  urgatw.  wh^re 
they  multiply  and  replcuinh  tlieir  kind,  and  from  whence  all  thr*ir 
|»ro<lnotH  are  a<1tled  to  the  eircnlating  stream.     In  this  at.'ige  of  the 
ilisease  it  itertHiuly  is  t(»xiemic  iu  itn  charailer  and  not  m^pticjointc 
It  pmlmbly  remaiuB  8(».  jus  the  luicilli  in  the  blood  towards  the  letb&l 
rubnination  apiiear  to  Ik:  such  as  have  inieu  crowded  out  of  the  or^anr* 
rather  than  such  hs  have  multiplied  in  the  blocMl  itaelf.     At  the  IcmtM 
inrnsiottis  there  is  sure  to  l»e  hyi»erffimia  ami  engorgement  nf  the  ves- 
sels, with  ecchymoses  or  more  extensive  hemorrhages  iind  iLnlema  of 
the  tissues. 

Although  anthnix  presents  many  pathological  conditions,  tkei'om^^ 
nion  property  of  the  majority  of  the  septicH'mic  or  to\iemic  diartftiKC^^ 
still  it  manifesta  a  few  which  may  l>e  claimed  to  bo  peculiar  to  i>r  |Mkth- 
ognomouic  of  itself.  Of  tliese  the  most  striking  are  the  disturbuitcni 
of  tlie  bliMxl  by  which  it  is  changed  into  u  dark  puri)lish-red,  tar-like 
ttaid,  owing  to  tlxe  marked  destruction  of  the  red  bhxKl  t^Ua  and  the 
so-call(Ml  "gelatinon.s  infdtralit)us,"  always  present,  and  genendly  ex- 
ten»liug  from  and  al>ont  the  hmji  i*» r'7JuV//»V?  when  such  is  situatt^t  in 
the  cutis  or  in  the  walls  of  the  intestines,  and  1>etwceu  the  fohls  of  the 
mesentery  where  atttu'hed  to  the  intestine,  and  iu  other  inABaeA  of 
liKmo  connrtctive  tissue  ilwidedly  vascular,  ami  especially  iu  tho  cap- 
sula  adipoaa  reualis.  In  no  animal  is  this  condition  locally  more 
market]  than  in  swine,  e^|MMnallv  l»etwi^n  the  jaws  ami  along  the  in- 
ferior iH>Hion  of  the  neck  wlipn  infect*^'d  from  ci)n«umiug  the  d*^h  i>f 
an  animal  dead  of  anthvax.  On  the  other  hand,  in  U(»  other  auimiil 
is  this  coiulition  more  widely  dhii>er8«>d  over  the  organism  than  in  the 
hnr>to.  It  may  Ui  h>ok<Hl  njMin  as  pathognonH»nic,  l>e<-iius<'  n^vcr 
wanting  to  some  extent  and  not  present  in  any  nnch  form  in  any 
other  dii!M*jLHe.  In  animals  thei'e  is  a  marked  weakness  in  rigor  mor- 
tis, esimcially  prominent  iu  the  herbivora  but  less  so  in  omuivoni. 

Thir  lack  of  coagidation  in  the  blorxl  is  auftther  marked  chamctor- 
ifltic  of  anthrax.  While  conxuion  to  the  i1iseiuu\  the  enlargeil  spWn 
is  in  no  sense  pathognonuniic,  exjwtly  the  same  c<mdition  ownuring 
in  cattle  in  Texas  fever,  which  long  gave  rise  to  the  suajacioD  that 
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Unit  i»lu^'i;o  of  tLo  cattlo  in  our  Soutlioru  States  was  either  jiuthrax 
or  rloKrlv  roliitod  to  it;  but  tiio  ILiu,  olaret-wiue  or  dve-like  bl(n>d 
of  tli4!  SoutlnTii  plagn*?  irt  all  wnfficioiit  to  dift'eroatiato  it  ut  om'efrom 
aiitLrux.  Small  luattses  of  incomplettily  jellyfied  couKulation  float  in 
tlio  fluiil  of  tlii^  liirge  veasels  aud  the  heart. 

Tilt'  doiine  pareucliymatoixi^  orgaus,  liver,  kidiioys,  and  heart, 
often  iuL'ludiu>;  tho  body  muscles,  are  more  or  less  auiumiu,  bo  far 
as  tho  parenchyma  itself  is  concerned,  clouded,  grayinh-reil  in  color, 
flometimea.  y^41owish-Kray-^ed  when  the  disease  lias  had  a  rather 
protracted  course.  On  tho  other  hand  the  veins  are  engorged,  aud 
when  the  organ  is  cut  acn:)H8  it  gives  ipiite  the  ctmtrary  apjiearauce, 
iLU  excessive  amount  of  blarkinli-red,  thick,  viscid  l)lood  flowing  over 
tho  cut  surface^  eaitrc-ially  of  the  liver,  so  that  one  often  rt^atlH  of 
the  liver  or  the  kidney  l>eing  engorged,  whieli  is  tnie  of  its  veflsels, 
but  is  not  true  of  the  active  substanee  of  the  organ.  The  lyniiili 
glands  are  invariably  HwoUen,  a'dematoua,  aud  often  the  seat  of  pe- 
techial, ecchymotic,  <»r  diffuse  hemorrhage,  and  vary  correspond- 
ingly in  cf>lor.  When  the  iuviLsion  has  Ix-on  fn>in  a  wound  or  abra- 
si<jn  in  the  rutis,  best  seen  in  man,  tho  lyni]ihatics  are  often  intensely 
swollen,  painful  to  the  touch,  aud  extend  aa  red  cords  under  the  sur- 
face of  tin'  swnUf'n  and  o'deniatous  wkin  to  tho  ronnocting  pockot 
of  lymph  glands,  which  are  tli«*n  intensely  swollen  and  nften  look 
like  purjilo  or  piuplish-gray  plums  or  grapes  in  the  tissues,  as  we  cut 
ditwii  (»n  thi'in. 

Tho  local  seat  of  invasion  in  man,  when  situated  in  the  cutis, 
is  remarkably  interesting,  aud  may  Ixi  useful  in  relatiini  tti  other 
auimals  in  whirli  tlit^  disease  is  far  less  fj-oqiinntly  seen  during  tho 
procoHs  of  dov«'lopmi'nt,  esjieeially  in  tho  earliest  stage.  Tho  mnst 
njiuute  losions  are  tho  most  interesting.  Tho  inirial  lesion  fro- 
ipuMitly  ap|M»ars  like  an  insci-t  bit*',  with  tho  i-xei^ption  that  tho 
swoUing  is  tunro  luarkL-d  and  iiiti^n.si.'ly  tlmI,  the  ivntral  ]ioint  bring 
iuilicatod  by  a  distinct  dark-ri'd  ]H>int,  as  if  the  inHt-L-t  liad  di- 
ri'ctly  jmncturod  a  small  l>lofMl-vi'iss*'l  ami  tt  slight  hcnittiviuigo  luul 
taken  i»l;ice.  This  spot  swrlls  /md,  iM-ritiiiiiig  pustulnus,  bi'itig  iillod 
with  a  serous,  Horosauguiin'ous,  or  hemorrhagic  fluid,  soon  rujituveH, 
leaving  a  small  crabT-liko  opoiiing  with  a  dry  dark-red  busr,  over 
is  fffrnied.  Tho  tin-suos  around  tho  [irimary  coutre  art? 
ted  in  the  embrace  of  tho  extending  inflammatory  jiroc- 
red,  and  oji  the  confines  ofton  surmounted  by  a  row 
vhat  rosoiiibling  tho  original,  though  much  smaller. 
',  an  eschar  covering  tho  whole  mass.  In  the  oarli- 
HU'iUi  aro  pn-sout  in  tln'contral  puint,  but  us  those 
0  tho  bacilli  apinoach  the  coulinoa  uf  the  lesion. 
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where  they  aro  iiresont  in  great  uiiiubers.  Fn»m  Lero  they  invade  Ibe 
tiH8U68  in  the  viciuity,  fiud  their  way  into  the  lyniphaticH,  aud  iurade 

the  lytujik  j^ljiuds,  where  they  may  form  Kiimll  colonies;  eveytnall; 
tLe.v  gain  eutraBco  to  the  circalation  aud  arev  distributed  over  lie 
gyntem ;  Imcterial  einl>nliHU]  is  coiumon.  In  man  the  iutenaity  of  tlie 
batrterial  t^ixin  is  esperially  manifest  in  tlie  nijiidity  ^dth  which  tlir 
jjrocesses  exU'iid  into  the  more  profoundly  situated  subcutis  auJ  tis^ 
sues  Iwynrul  it,  the  Hiime  being  marked  by  deuse  infiltration  anil  ■ 
niah(>g(!ny-red  eiilor,  Itjtuds  of  this  color — the  lymphatics  aud  eai^r- 
fu'iid  vi'ius — I'xtoiidiug  from  it,  the  whole  mass  bein^  tmleiiiatoiw. 

The  veius  of  the  stomach,  iutestiueSj  aud  mesentery  are  in  tbf 
same  eiignrgtHl  iMuiditinii  as  those  of  the  rent  of  the  b<xly  ;  the  ^alls 
iyi  the  Htuuiaoh  aM>  iAivu  tliiokened  aud  the  seat  of  puutrtiforin  lUjJ 
diffuse  heiuorrha>;es;  tlie  mucosa  is  iuteusely  swollen,  of  a  dif- 
fiirto  rediiPSN,  iliHVriug  uiurli  in  shade  and  itself  iuteniipt^^l  by  fie- 
t^'chial,  r.'Cchynintir,  aiul  i)inr<'OxU'Usiv»^  luMiuaTha^es  of  n  darker colnr; 
the  mucosa  is  t'overfd  by  a  tliick  viscid  material;  estravasatioufi  inti' 
the  Innu^n  of  tlie  stoin.uh  jmuI  iiitcstiues  are  by  no  nioaus  rare.  Tbe 
nun'Hsa  of  the  dufHU'uuui  and  ji'junnni  is  generally  affected  in  » 
siiiiilnr  uiaun*']  i<>  that  of  the  stomai^h,  though  often  to  a  more  int«iitt 
di'griM\  tht>  l>'iii*>rrlta^ML*  ciinditiouK  bt'in^  nioi*e  extensive;  the  larj^ 
intfstino  suffers  iu  tlu.'  sfune  wuv,  thou^di  less  intensely.  This  red- 
ness of  the  mucosa  extends  to  those  of  tLu  pharynx  and  nasal  cavity, 
us  well  as  tho  iimiitli.  T»i  jiiiinialH  thi*  toTi»^ue  is  not  unfrecjueutlv  the 
seat  of  tho  jiriiuury  Icsi^jii,  when  it  is  finiud  iu  a  similar  condition— 
sw<ilhMi,  u'denuitous,  engox'ged,  and  the  seat  of  iieinorrbages. 

'V\n^  nius<4e  )tf(hi^  lusirt  is  invarialily  BWtilleu  and  auieuiic,  and 
soiih'ti nil's  tlioHciit  i>f  siiinll  liemiirrhages.  .Serous  f^ft'usious  in  thef>eri- 
tone-al  cavity  and  |  urirarrllnl  sac  are  common.  Petechial  beiuorrhages 
in  Ihn  vis4'i'ral  cnatiiig  of  tlin  iM'Hi'ardiuni,  esjiecially  at  the  bjLseof  the 
heart  aiid  ahoiit  tin'  aiirirlcs,  as  well  as  nudnr  the  end<a*ardium,  ar^ 
common.  In  ^rnrral,  tlie  largo  veins  of  tho  lungs  suffer  witli  thos* 
of  the  r*^st  iif  til*'  bodv,  and  art*  inicnsely  engorged ;  petechial  and 
eccliyninti<'  litMnnrrlin^i's  uiulor  the  plt-ura  and  scattered  tbroiigb  the 
lungs  are  roninmn.  (Kdema  pnlnionuni  t<i  a  varitHl  and  sfvtional  ex- 
tent, a<'cordin>^  tn  the  Jisturhances  nf  tla'  circulation,  is  by  no  means 
ran-.  In  primary  lung  infiM-tinti  tin*  presence  of  at 
with  more  or  Ihss  inti-nsr^  iKMndrrhagic  disturbauee, 
to  iii^-robiotic  ilestrurtion,  is  not  uuconmmn;  ccHula 
actual  pneumonic  lesions  nf  any  extent  seldom  ai>pear 
invasion  by  aspiration  af  tli*^  l»aciUi,  on  account  of 
tlin  Tiialady.  Engoi^jemiMit  of  tlie  <'en*bral  vessels  is  ] 
casiunal  hemorrhage  of  limited  dinieuHions  into  the 
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BerouB  offusinn  into  the  ventricles.     Hemorrhages  in  the  ovaries  and 
the  uterine  cavity  help  fill  out  the  [jictnre. 


Symptom  B. 
In  Animals. 

Thfl  RymptonmtoloKy  of  nutlirax  in  not  JiJwavs  satisfai^nry,  mnre 
es]>eriaily  iu  ]ii'ittrat't('d  I'UHeH.  Thr*  inrnbation  |»mtnl  is  very  Uh~ 
certain,  but  Keldoiu  if  evor  of  extreiuo  leui^th.  It  is  dpjiendrnt  nu 
tin*  fiuautitntive  and  ijualitative  ]iiiliav  of  the  iuviisi<m.  If  tht*  bacilli 
hav(t  out*m_'d  tho  b<rdy  in  ^rp;it  numbers  and  at  the  same  timo  iu  an 
cxcps.sively  virulent  cfmditioa,  the  ilisoaHe  may  appear  like  a  storni- 
Imrst  out  cif  u  dear  wky.  In  Kueh  easen  it  is  iinpitHHilile  tft  speak  of  ji 
ppyititl  of  in<"nbatioii.  Thiw  manner  of  pre.sentjition  has  lieen  tormeil 
oiMijtleciic  iuifhnix.  Not  a  tfliispioiou  existi*  that  anything;  is  wnuig. 
A  personal  experieiii-e  wrll  illustrates  its  explnsivi^  <-liaraeter/  Dur- 
ing my  stndieH  in  the  Bavarian  .Ui>s  I  appmat-'heil  a  \v(miau  just  be- 
ginning tomilk  a  t*oM%  to  impure  if  tliere  liadW^en  any  sick  eattlo  on  thw 
nnmutaiu,  or  any  i]iilicatioiis  cjf  Milzbraud.  Tlte  eow  at  the  time  wjls 
perfectly  quiet  and  api)arently  undisturbed  by  anything.  Siuldeuiy 
she  droiJped  on  her  forekuees.  Ht'i^K^^red,  rose,  and  fell  sti-uggling  on 
lier  side;  a/ew  cunvulsivo  kieks  aiid  she  was  th-ad  iu  almost  as  short 
a  time  a.H  it  has  bikeu  to  writii  so  brief  a  deseription.  The  woman 
fortunately  escajted  Avilh  no  other  injury  than  of  her  feeliu^H,  and  tho 
soli' stoieal  remark,  "Ja!  Ja !  Herr  Doctor,  ieh  glaube  das  ist  Milz- 
lirauil."  In  such  cases  there  is  uiuloid>t(Hlly  a  period  of  incubation, 
but  the  developmeut  of  the  bacilli  \h  so  rapid  as  to  give  no  time  to 
indicate  their  preMonec*  by  preniouitor\  symptoms.  In  general  three 
nr  fcmr  days  must  pass  by  ere  inilieatioiis  of  iliseiise  are  ]irespnt-  It 
is  but  rarely  that  the  apoiilectic  form  occurs  bo  it  can  be  examined  at 
once,  or  even  that  the  investigator  sees  it  at  all.  Tlie  lesions  are 
the  most  extreme  blocul  disturbances,  infiltrations,  and  hernorrhageR. 
In  animals  local  external  lesionB  would  seem  tit  be  rare. 

In  the  ordinary  coui-se  of  events  anthrax  takes  what  ujay  Ih^  tiTined 
an  aiute  course,  though  the  first  disturlmnces  may  appear  suddenly, 
such  as  loss  of  apj>Gtite,  often  c  f^'-  cessation  of  milk  secretion; 

staring  hair,  increased  res]  and  liigh  fever  up  to  irio"* 

or  107 '  F. ;  the  extremities  is  often  a  jieriod  of  inter- 

mittence  lx?twcen  the  chills  bich  once  gave  rise  to  tho 

suspicion  that  anthrax  was 

Spasmodic  convnlsione  lody  are  frequent, 

while  a  general  twitching  <  e  common.     Tho 
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aniraala  are  very  weak,  and  loath  to  move;  beneo  thoy  Htaiul  isoIjUmI 
when  iu  pasture.     The  vcius  of  tho  visil>le  raueoaro  aro  cxtn'iiitjiv  <^n- 
giirgetl ;  tbu  membrauoH  are  oftoti  Hwollini  ami  diffunely  reel  at  the 
tinio.     This  is  especially  marked  iu  the  rectum,  from  which  are  o 
disehar^^od  fioces  covyrud  with  blcMxly  streaks  aud  hemorrha^jic  <liar-^ 
rhceal  «iva<:-iiJitionH  iu  which  the  iKicilli  are  e:isily  to  1h^  fnand.     Tbci 
rapidity  with  which  siw^re  development  occurs  iu  such  dischargeA  oftar] 
tliey  leave  the  animal  has  Iteen  previously  noticed.     Colio  sympkonci 
are  very  common  in  Lorses,  but  not  in  other  animals.     The«o  |iarnx- 
ysms  of  exacerlmtiou  and  rebixiug  iu  the  severity  of  the  attm*k  WAy 
contiuue  for  seToral  hours,  tho  auimal  sometimes  eating  in   the  io<- 
terim.     In  sduie  cases  local  swelliu^^s  apj>ear  early  in  tln^  attaric, 
which  in  reality  much  r*iHend>hi  those  seen  in  man,  except  that  they  are 
more  extensive;  these  swellings  are  dense,  doum'h-like,  extremely  hiH. 
and  sometimes  so  intense  is  tlie  disturbance  that  tlic  skin  has  a  diffmui 
reddish  color.     Crnckliug  of  the  skiu   (like  dry  part:lunent),  n»  the 
hand  is  jinssod  i)Vor  these  himefactions  with  sr)ine  pressure,  d<w*H  no4 
oC'Cnr  iu  anthnix,  there  l>eing  no  gas  dovelo]»mont  iu  these  Ktcal  swt.dl- 
iu^s;   on  the  contrary,  they  are  (edematous.     It  is  siu^^lar  that  thia 
error  is  still  printrd  in  some  very  modem  l>ookB.     Tlie  **  crackling 
tumefactiou"  or  sensation  is  most  patlioi^ntimouic  of  a  discAso  odc« 
bt'lori^in^  to  tho  autlirnx  ki"""!'*  hut  now  mi »Ht  dt-cideiUy  diifereiitiiU«iI 
fr<»nt  it  bv  its  baton-stmiHMl  liiu.*iiluH  and  thi^  h^iim  spoken  of  and  ulv 
snii-ii  of  p^lutinouH  iutiltrjitions,  thoi]|*h  n'H(*mblin^  anthrax  in  somt* 
thinj;s,  more  particularly  iu  occun'iuj;  at  the  same  se^iHon  of  the  yenr 
au*!   in  llu*  samo  htcalities.     It  is  different  from  anthrtu  iu  another 
marked  essential,  iu  that  in  no  disease  is  there  a  more  marketl  inili- 
vidiial  pittdisifositiou  than  iu  frnphyni'mti  utjWttmum,  or  blark-I<^. 

Iu  the  ht»^c  the  most  inarkod  clinical  Hynjpt^mi  of  anthrax  is  Kener- 
idly  the  fethimatoua  swollen  couditiou  of  the  tissutw  of  tho  jawM  wmI 
under  Uto  uuck. 

In  Man. 

Ah  in  animals  ho  in  man  the  jti^riixl  of  inculNition  ih  Tariabh>  frani 
a  ft'W  hours  to  neveral  days,  though  ){ent>raUy  longer  in  man  than  in 
tho  herbivora  Uvjiusi^  <if  thi«  li^sser  dis]K)Hiti<iu  or  I<'hh  favondiln  f(te<l- 
iu^'Krouud  offered  the  Imcilli  by  the  omuivora  iu  general.  When  th«^ 
iiivaHion  of  tli*»  l)acilli  has  l)eou  by  the  respinitory  tract  the  symp- 
toms are  frc><pn>ntly  fjir  from  recogui7jd)le  at  once;  aud  the  same  can 
Ik»  said  of  infe(*tion  by  the  digestive  tracts. 

The  UHtst  nmrktNl  symptoms  of  ItKid  ruhintMins  infectinu  hAVfi 
alr<^Mly  Ihm'H  given  in  rousidering  the  lesions.  4)iii>  of  the  luirlJiiHt  if 
not  the  uurliubt  iudicatiuu  of  inf«>otiou  Insing  tho  **  Ftiegeustiob,**  or  Um 
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papiilo  rcKonibliuK  tin  iiiHoet  hiUy  not  only  in  appefiranco  !nit  in  iis 
agKruvaiin^  ik'liiiLg,  ho  that  tlinnigli  tlin  piitient'H  Hrnitehin^  ii  Ht>al> 
irt  (}h*'ii  f.inued  i^ni  tlio  juimtLry  puHtnUi  Ij.ib  a  rLimce.  in  ilcvniojj. 
Tliu  cdutiuued  itciiinj^  of  Hurli  :i  \itivi  with  the  aii^mentMtiuu  of  tlm 
i\xlm*sH  nnd  anh'tiiJitniiH  hw^'JUiji;,,  the  sluHitiii^  pJiiuH  in  the  locfUity, 
and  tho  nul  linos  in  thoskiuniarkingthoBwolh'n  lyiuiihaties  uro  anion^; 
tlio  strou^i^st  initial  syniptmns  of  anthrax.  As  Ihu  tlisoaso  progn^KHt's 
thn  homon•lla^cic  (wlematonfl  c-ruitlitiouH  augraont  in  iut<»nsity,  and  the 
tissues  hi't'omo  nioro  ami  mnr^  diHcohirod  and  varie^atod  in  tiiit^; 
veHiciilutiou  and  Hcuh  fcfrmation  over  tLfi  ruptured  vesifles  or  pustules 
are  decidedly  characteristic.  Fever  is  one  of  the  natiirnl  accnni|iani- 
incnts  of  Huoh  a  disease,  thnu^di  not  always  excessively  marked  in  the 
fiarly  stiigeH.  On  aiTount  nf  tlu^  venous  enKorjL;ement  eoiunmn  to 
anthrax  in  all  its  vietims  the  virtihle  inneosm  aro  not  only  inje<'ted  Init 
often  swollen  and  (lift' list 'ly  discolored  ;  the  mouth  is  dry  and  the  tiin^ue 
id  coated.  Cerebral  *listurl>aUL'e  in  fre<iueut.  As  iu  auiuials  and  in 
other  forms  of  septicromia,  diarrln  wi.  is  fif^quent.  Tlio  malignant  rases 
may  terndnattiin  from  twenty-fnur  to  forty-eight  hours,  and  ari>  ofh-u 
preceded  hy  coUaiwe.  Not  only  aro  the  loral  symptoms  more  freqiuMit 
ill  man  thjin  in  animalH,  hut  tliey  are  generally  much  moro  marked, 
shiwi'r  in  develnpnient,  niid  endnrijig  longer. 

It  \uiA  been  the  eiLstom  frequeutlv  to  speak  of  the  lot*al  (edeuia 
which  appears  iu  anthrax  aside  from  that  at  the  point  of  invasion  jis 
fonning  distinrt  phen<nnena,  but  it  simply  iudieates  !uore  general 
infertiou  or  ejVect  of  tlie  toxin  (»n  the  hn-al  firrulati<>n,  and  is  espe- 
cially marked  in  th(»  eyelids  and  dependent  part«  of  the  body,  and 
ofh'U  givi'S  rise  to  gangnMious  tlisturluuioe,  "  anthrax  earbnnel«'.**  Tlie 
liM'al  diniurbanei's  freiiueiitly  take  au  i^xeeediugly  milil  einirs4\  the 
gouend  infection  follr>wing  the  like  jjath  though  n<»t  without  disturb- 
ing iuflueiiees  in  other  ]wirts  of  the  body, 

Tim  syniptoriis  following  the  eo!isutnp(i(>u  of  anthrax-infected  llesh 
are  at  fii"st  thoHG  seen  in  other  eases  of  i>ti>maiu  poisoning  of  a  Hk(» 
origin— general  malaise,  headiu'he,  ga-stralgie,  did>ility.  weakness, 
sometimes  vomiting,  and  not  exeefitionalh  dlarrlitea.     If  the  disease 

ruX  in  a  few  honrs  or  within  tin*  lirst  twenty-fonr  or  forty-eight 
id  tim**  flapses  for  full  thn'olopment  of  the  bacilli  and  their 
*'        ovi-r  tin*  organism^a  kind  of  nintjistasis-  hn'al  dis- 
>IM?ar  in  the  form  of  wirbnneles  here  and  there,  the 
K>ing  along  the  arm  and  about  the  liead.  jtrogressing 
neral  o'denia  of  the  paHs,  gajigrene,  collapse,  and 
'tr.i.ctrd   ciuses  tlm  genend  disturbances  are  still 
s,  diarTho*ns<if  a  heniorrhagiecharact<T, 
ait  jiurts,  ini4-'nse  pain,  unconscious- 
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ue8s,  dolirium,  and  uccelernted  breatbiu^.     Hemorrliages  from  the 
tuoutli,  nose,  uud  rectum  liuve  beeu  reuiarked  iii  very  aovere  cases. 

Diagnosis. 

In  uo  ease  is  tliebaoteriolo^ist'sdicttim,  "No bacillus  uo  disease,** 
iiKH'G  ejinil.v  apfilied  tliau  in  fiutlirax,  with  tlie  advautaK»  of  au  etnlj 
dia^^udais  fur  tuore  in  favtfr  ttf  luau  tbau  auimaLs  ou  account  of  ajipiir- 
eut  predouiimitjce  nf  local  iiifoctiiin  aud  tbe  plainnesB  of  the  lesions. 
in  whitrli  thi\  Ijiicilli  rau  bo  at  *3Uco  fnuud,  wLerejis  in  auiiiialH  tbey  are 
jtC^'Uprallv  not  proAimt  in  the  blood  of  th<>  HujHM-ficial  veius  nutil  t<.iir- 
ards  tbo  oud  nf  Iht^  attiick.  lu  iio  otlior  disease  in  a  correct  List<;iT 
of  muro  iui|Hu*tiUR'o  tliaii  in  antbi-ax;  iu  iiuimals,  iu  regard  to  tbo 
uatiire  of  tliB  paHtnre,  liavo  there  been  auy  ]ut5viuu8  c-nses?  bow  did 
tht\v  dopnrt  thomsf^lveH?  aud  above  all,  though  not  infallilde  in  its 
iuilieatioii,  Ihe  Beaaou  of  the  year  in  of  the  greatest  importance.  The 
HRason  of  the  yt*ar  bpin^  lyetween  July  and  Octtd)er,  the  symptoms 
sasjtieious,  the  next  im]H>rtaut  question  is,  Has  the  locality  lieeu  an 
anthrax  eeutreV  Wero  animals  buried  where  this  or  these  ftnjmidft 
were  pastured?  A  aeusfju  of  dr<JUKbt  following  a  wet  spring  should 
in)t  lh>  for^fttteTi  as  a  vittnaUh'  iiid  iu  a  sn^inciims  case.  In  the  winter 
thinj^s  arc  nii)re  diffirnlt.  .Suspectiug  anthrax,  one  oaks  whei'e  roots 
wi*re.  rained,  if  fed  to  cattle,  <»r  where  the  grass  was  cut.  Were  tbers 
any  luirials  of  animals  in  those  tiehls  in  jirevions  yoarsy 

In  man  the  case  is  generally  far  simpler;  kuowiuK  the  busizi««6 
nf  the  pei*sou  having  a  hical  lesion,  the  (hagnusin  is  often  sel^ 
evident.  Nut  knowing  the  busiii(>s-s,  in  ease  of  pulmonary  infection, 
the  diagnosis  is  fnund  with  difticulty.  In  case  of  meat  poisoning 
in  anthrax  it  is  tlte  same  until  tlie  lncal  lesions  begin  to  appear  AS 
iu  pulnion.ny  glanders,  tiiongh  not  so  diffi<'nlt.  Bat  in  man  as  in 
auiiiiuln  in  all  cases  «if  suspicion  aud  all  cases  of  diarrhoBa  or  blood 
diHcharges  au  exandn.iti'ui  nf  the  same  by  the  micro8tioi>o  will  often 
tiring  Ihe  diagnosis  In  n  «|uii-k  sulntinn.  It  must  not  be  forgotten 
that  tlie  characteristic  biuilli  jire  often  jireHOut  in  tl'.e  f-*^'*""  «—  -— *— . 
long  ere  they  can  In'  found  In  IIm'  blood.  ffl 

Tn  i]i:in  the  p}i\sirian  generally  has  the  advajii  ^^H 

exaiuinalii.tn  of  the  tissues  of  the  local  lesion,  tf  ^^^| 

whieh,  if  projterly  squeezed  out  from  the  deptha.  H 

facial  blood,  will  invannbly  contain  the  bacilli.  H 

maJH  is  scared^'  ever  uecesaary  in  these  days  to  ^^^^^^^^^^^^^B 
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Prognosis. 

Tbo  proj^noBis  in  autlirux  in  i^iittle,  sheep,  jinJ  liors«s  ia  bad. 
Treatment  at  prenent  seems  out  of  the  queBtiou.  Tlie  loss  is  said  to 
be  from  seventy  to  eighty  per  cent.  In  >|toueral,  the  loss  in  swine 
from  anthrax,  is  nt»t  sulHrient  to  Ihi  worthy  of  considenition.  Tlie 
nnniivora  having;  far  h^Hs  ilinpoiitirm  to  anthrax  than  tli^  hf^rljivora, 
tlie  inicroorKauiHUis  rcmainiug  for  a  inmdi  k)U^ei'  time  coutinetl  to 
thoir  hit'iis  of  invawiou,  yt^norali/atinn  ]>einK  couso<i\i*»ntly  much 
slowei,  it  i.s  oviJcut  tliat  th4^  i-ljancrs  for  tn'Jitiuent  and  n-t-overy  are 
exceeilin^'Iy  high  iu  man  in  nil  rasos  of  cutaneous  infection,  the  treat- 
ment of  which  is  local  and  much  resenililos  t]iat  i>ractis<^d  iu  rubies, 
nz.,  the  ininu'diatu  ilestrui'tion  of  the  bacilli  at  t ho  seat  of  invasion 
by  laying  o])en  the  tissues  (jf  tho  whole  complicated  districts  aud 
ai)plyiuj^  chemical  j^nrruicide  caustics^pure  ca^b(^lie  acid.  Ferrnni 
candeus  and  tln^  fuinini^  achls  have  not  so  nnich  value.  When  treated 
at  once  (it  must  be  remt*ml>ered  the  diagnosis  can  Ik?  made  with  the 
microseofH*  jis  soon  jts  au  initial  lesioji  is  noticnable  in  cutaneous  in- 
vasion) a  fatal  terminatirm  need  scarcely  be  looked  htr.  This  result 
bears  direct  relation  to  the  timeliness  and  thoroughness  with  which 
the  local  lesion  is  treated.  Iu  ]»ulnn>nary  and  intestinal  infoetion  the 
prognosis  is  as  bad  ;w  it  possibly  can  be.  Iteeoveries  have  been  sol- 
di>ni  obsonred. 

Prophylaxis. 

Up  to  this  time  anthrax  has  Iteen  a  bourne  from  which  but  few 
travellers  have  returned.  As  has  been  previously  intimated,  unlike 
the  method  of  stamping  out  successfully  practised  in  a  "cimtagitais" 
or  obligatory-jtarasitie  disease,  it  avails  but  little  in  lessening  the 
continued  dangers  from  anthrax  to  deslro\-  tlie  diseased  animal  alone, 
and  yet  that  should  be  done  with  the  utmost  care  and  painfn]  atttm- 
tion  to  detail.  The  fjirmer  wh<:)  has  a  case  of  anthrax  on  his  j^laee, 
the  vet^riuariau  or  jihysieiau  wln)  has  one  in  chiirge,  even  if  it  be  iu 
a  human  patient,  must  liear  in  mind  that  each  such  case  is,  living  or 
dead,  a  veritable  mortar  hiaded  with  millions  of  iiucrosc«ii>ic  bombs,  a 
thousand  times  more  dangerous  than  if  nnide  of  dynamite,  which  may 
exploiie  and  dJBtp'^"*^  a  self-mnltiplying  and  almost  non-destructible 
post^erity  ^  bhey  may  fall.     It  nuist  not  be  forgotten  that 

the  di8e^  lual  is  not  necessarily  dungenuis  in  the 

sense  of  or  a  pleuropneumonic  patient.     It  is 

thmgeroi  ^n\v,  everv  drop  i>(  Itlood,  every  jiar- 

ticle  of  ^^^^^^^^^^^^^^^^^^^^^^^^^1  or  anything  pass- 
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ing  from  the  doml  is  freiglih^tl  with  pdHsiUlo  dangcu*  to  tho  ulKliso^^ 
if  it  by  any  menus  gains  acooss  to  tho  soil.  It  is  a  ci»iuplet**lv  * 
inoustrated  fjurt  tluit  fouhicss  and  cadaveric  changes  are  nou-coufor 
al>le  to  tho  lifo  of  Iwicilius  anthrax  in  tho  dead,  and  tliat  cmhivera  buri 
at  onco  without  any  iutorferonce  aro  alwohitely  without  danger 
time,  BO  far  as  tho  internal  parts  go,  there  1)eiug  no  anthrax  gen 
there,  either  as  bacilli  or  flporos.  It  ia  the  dischargeH  which  in 
conio  from  tho  nose,  bladder,  udder,  or  rectum,  and  1)0  sproatl  on  t 
ground  or  stable  floor,  straw  or  bedding,  in  which  spore  dovelopnic 
momentarily  may  and  generally  does  take  place,  which  may  foi 
permanent  sources  of  danger  to  thoso  coming  in  contact  with  thei 
or  may  load  to  the  develoi)ment  of  secomlary  phices  of  danger  to  ti 
living.  As  an  aiitoiwy  is  alwolutely  unnecessary  to  the  diaguoKis 
anthrax  (any  of  the  discharges,  but  particularly  the  blootl  and  fai- 
answering  f(»r  that  purpose  invariably  when  tho  animal  is  dead 
aiJproaching  death,  by  tin*  aid  of  the  niicrosco])e),  tho  law  shon 
absolutely  forbid  any  autojwy  or  cutting  up  of  a  deatl  individnid, 
any  bloody  o]»eration  on  domestic  animals,  when  tho  disease  is  n\v 
as  to  justify  <*ven  n  suspicion  of  anthrax,  <»xcept  in  exi>erimeiit  h1 
tioDs  and  plm-es  es])ecially  fitted  for  taking  care  of  such  cases. 

Human  cadavers  should  1m»  cremated,  as  should  Im*  tl»*  iMxlii^s 
all  dead  of  daiigeruns  infectious  diseases.  Animals  should  Im>  bunn 
also,  were  it  not  that  it  is  not  always  so  jnacticablc  as  burial.  Tlic 
is  too  much  danger  of  doing  it  inconiplctely.  Tln^  greatest  danger 
anthrax  in  animals  is  I'loin  the  manure  of  the  diseased  and  in  bl<M 
and  seerrtiiHis  escaping  from  the  cadaver  in  moving  it  and  getting 
on  the  gmund.  The  carcasses.  therefon\  must  i)e  handled  with  ti 
utmost  care.  The  nostrils,  rectum,  and  sheath,  or  vagina,  slioidtl 
pluggi'd  with  old  chttlis  snaked  in  strong  carlMilic  acid,  the  nmu 
should  lie  bound  up  with  the  same,  and  tlie  carcass  should  1h»  can'ful 
watched  while  being  moved.  Tlie  Imli'  slioidd  not  be  less  than  s 
feet  dee])  for  large  auimids  and  four  for  small  on4's  (sheep),  and  lari 
enough  so  that  tlu^  carcass  can  l)e  dumped  in  easily.  In  digging  ll 
hoh^  the  earth  should  bo  removed  for  one  foot  in  depth  over  a  spa 
four  feet  wider  than  tlu^  proj.osed  excavation,  leaving  one  side  fr 
from  ]>iled-up  earth  to  drive  into.  A  dra> .  or  "stone  boat"  is  f 
[►referable  to  a  wagtui  to  move  caihivers.  The  catlaver  shfrnld  ! 
ibimped  into  the  hole,  if  possible,  without  unloiiding.  If  ])racticabl 
a  good  covi-ring  of  nnslacked  linn'  shonld  jirecede  the  tilling  tin*  hoi 
the  l.mt  dirt  l)eing  that  at  first  dug  up.  In  point  of  fact  such  a  pla 
should  be  tightly  fenced  in.  paved.  an<l  left  undisturbed  for  at  leasto 
vear.     High,  dr\  Ian  1  must  b-  invariably  selerted  for  such  burial. 

In  case  of  antlirax  U'lng  tliagnos4>d  in  an  animal,  tho  remainii 
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Jiiiinmln  KlitrnM  Iw^  riMiiovrd  if  it  is  |i(ts.sil>k\  lortviliK  tlio  sick  <»ijo  wlicro 
fnuuit  iuf(!ft4'tl,  fift^^r  t]n'ir  ti'iiiin'mturc  Iulk  lit'cii  tukpii.  All  I'jiHlo 
or  sbeep  with  ii  toiujieraturo  ovnr  iDS.ij"  F.  auil  horsofl  with  ouo  ovor 
100'  l'\  Bhoulil  bu  liKjkiHl  iipnii  witli  Huspicidn  iu  riist^  uiiUinix  iius 
heon  (liaf^noHod  in  ji  roinjuuiioii,  Iu  cane  llii>  aniiniilH  a^*^  iiasfiinnl, 
tbn  tirldH  slioulil  bo  gonn  ovor  carofiilly  iiud,  nw  in  gcucrjilly  tlio  chho 
at  the  antlmix  fituwrm,  pvery  f^Hpccially  ^n^fji  jilaco,  every  ]>hifo  with 
sta^'iiaiit  watnr,  or  wboro  the  ilraiuagn  is  iu«*r  aud  laud  luoist,  Hlmnld 
Ije  linjkod  ou  with  sus|iicioii.  In  kaowu  aiithrtix  scctiouH  it  8]n>uld  Iw 
II  ]juv  that  all  Huch  jihicps  Hhonhl  b*^  citht^r  draiiipd  or  filhnl,  or  h»v 
fiirply  fout-'cd  off.  Draiuago,  rotilliuj;,  aud  briu^iuy  the  raninture 
down  to  that  of  the  adjoiuin^;  lauds  will  put  au  t'ud  to  autlirnx  iu  ouo 
or  t^vo  HeasouB.  Every  mound  lookiuj^  as  if  it  may  havt'  bocii  the 
burial  iilaoo  of  an  animal  must  be  looked  ou  with  Busjiiciou,  uioro 
ospot'iidlv  if  ctivpred  with  a  gn'i'u,  rirh  verdure,  iu  rompariHou  witli 
the  Kurrouudiii(j:H.  If  tiie  animals  are  in  a  stable,  there  is  not  iiiurli 
ihiuger  to  the  oIIkth,  jirovidod  the  tlie.s  arc  kept  out  and  tint  manure 
aud  uriue  eau  Im^  totally  disinfrrtt'd.  The  sifk  nuinial  Hlii«idd  bi* 
killed  iiH  houu  as  possible  after  tlie  dia^^thiHiH  Iwlh  lu'eii  made.  N<»t 
even  a  Iiair  or  a  slioo  Bltould  bo  phu'ked  or  taken  oif  in  remembrance; 
not  a  ball  from  a  horn  or  a  Uk  frnui  /in  ear.  The  plaee  where  the 
animal  lias  stood  should  be  tirst  sealded  with  an  abumhince  of  boiHu^ 
water,  to  whieh  one  jter  cent,  of  corrosive  sublimate  lum  l>oeu  addi-il 
or  ten  per  e<'nt.  of  earbolie  acid.  This  should  be  dune  before  any 
litter  or  mainire  InuH  iM'eu  reimtvrd ;  or  if  r*'un)ved,  it  slionld  be  fir«t 
mixed  with  fine,  dry,  nnslaekcd  limo  which  should  tlien  bo  slaekod, 
when  the  sluH"  can  Im-  earrfully  removed  in  barrels  and  Iheu  bunieil. 
Aft4'r  cleaning;  witli  hot  water,  ]irep;iied  as  above  described,  and  al- 
lowed todry,  till'  placo,  tlnor,  mauj^er,  and  all  shouJd  receive  two  ^^i»od 
coatings  of  fresh  1,\   made  whitewash. 

In  repird  to  the  human  jjatietit,  the  attemliu^'  pliysieian  cannot  be 
too  guarded  iu  his  opemtions  nor  too  carefal  in  instructing  attendantK 
as  to  the  destruction  of  wounil-dressings  and  care  in  dressing  the 
wound.  No  one  should  attend  au  antlirav  patient,  or  touili  a  (hi  tig  com- 
ing from  such,  or  tiiko  part  in  diHiufection  if  he  ban  a  wouud  or  abra.- 
Biou  iu  the  liamls  (tr  ex]iosi'd  itarts,  and  all  should  be  wiiriied  against 

— i_l: scratching  thi-niselvt-s  with  hands  that  have  just  Ikmmi  used 

^atieut  or  liis  belougings.     It  is  a  serious  quefitiou  if  tbn 

■'d   discharges   of  anthrax    patieuis   should   not  1h'  so 

t-o  destroy  t!ie  germs,  even  if  thi^y  are  to  lie  emptied 

mntry  districts,  wbero  tliey  are  liable  to  lie  dumped 

'  on  the  ground  at  any  time,  this  certainly  sh'tuld 

lis  so  in  and  mosnuitoes  should  be 
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peremptorily  barred  admittiiuco  where  the  diseased  are.  No  visitoFS 
should  bo  allowed.  Patients  shotdd  be  warned  against  the  dangers  of 
scratt^hiu^  themselves.  The  law  should  demand  that  all  raKS,  curleil 
hair,  and  wool  iiniH)rtetl  frt>in  susjiected  distriftrt  should  be  first 
steamed  in  some  way  so  as  securely  to  kill  all  genus  ere  the  em- 
ployees are  permitted  to  handle  them.  Employees  should  be  cau- 
tioned against  working  with  exposed  wounds  on  their  hands.  Those 
engaged  in  working  dusty  material  should  we4ir  some  kind  of  dust 
protectors. 

Regarding  infection  from  the  milk  or  tlesh  of  authnix-iliseased 
animals  it  does  not  seem  necessary  t^)  say  anything  in  this  country. 

Some  attemi)t«  have  l>een  made  in  the  directicm  of  j>reventiTe 
inocuhition,  Imt  without  there  being  anything  definitely  known  ats 
to  there  lM»ing  any  such  thing  as  acquired  immunity  in  thi»  few 
cjiHOs  that  recover.  **  Mild  cases"  of  anthrax  seem  to  l)e  unknown 
in  animals.  In  man,  cases  of  secondary  infei-tion  have  l>een  reiKirted 
surticieutly  often  to  justify  the  assertion  that  "a  single  attack  gives 
no  ])rot*x?tion  against  a  second."  I'nfortunately  in  animals  so  few 
have  recover<Hl  as  not  to  give  opportunity  for  the  reconling  of  such 
an  ol»Hcrvation.  Preventive  incK-ulation  seenirt  an  xmjustifijible  at- 
tempt in  anthrax;  that  is,  it  is  impossible.  In  man  something  may 
\^^i  be  don*^  with  a  bacterial  gorniicide  or  antitoxin,  but  the  way  to 
]>r('vt'nt  untlira\  is  to  drain  and  till  danixorous  lands,  or  wlu-r**  that  is 
imiMissiblc,  ]M'rnianently  fi'iict*  tlirni  ofV,  exct'pt  for  swine  pastures, 
and  to  tlisinfcct  all  articles  of  commerce  experience  has  shown  liable 
to  U*  tlaiigi'rous,  ininn'diately  on  tlieir  importation  and  lM*fore  o|n»ra- 
tivcs  have  t>pi)ortunity  to  come  in  ctmtact  with  them. 


FOOT-AND-MOUTH  DISEASE. 


BY 

ISM  Ail  BOAS, 


UK  HUN. 


Jl 


FOOT-AND-MOUTH  DISEASE. 


By  the  term  foofc-Aud-moutb  disease  is  understood  an  acute  infec- 
tions ninlady  of  cattle,  whicli  is  asHociated  witli  fever  and  the  fonna- 
tioj»  of  vesicles.  In  rare  cases  the  disease  is  obso.rvcHl  also  in  horses, 
dogs,  cats,  poultry,  and  game,  and  it  nniy  be  trausnjitttul  to  man. 

The  localization  of  the  disease  is  not  always  the  same  in  animals. 
Thus  the  mouth  alone  is  aifected  in  lioi-ses,  and  is  also  mainly  and 
jirimarily  involved  in  cattle,  poiUtry,  dogs,  and  cats;  the  ft^et  an^ 
chieHy  attacked  in  swine,  sheoi>,  and  goats;  but  in  swine  involvement 
of  the  snout  as  well  is  not  rare.  The  next  most  common  locations  are 
the  udder  and  teats. 

The  symjitoms  in  animals  consist  in  fever  and  the  eruj)tion  of  a 
vesicular  exanthcm  upon  the  lips,  gums,  and  tongue,  the  vesicles 
being  fill(?d  with  fluitl  which  is  at  lii-st  clear  and  later  l»e<'ouie8  turbid. 
The  blel>s  may  rui)ture  and  coalesce  and  thus  give  rise  to  more  or  less 
extensive  excoriations.  Soon  afterwartls  similar  v(!sicles  appear  also 
on  the  feet,  wlier*^  they  rea<*h  a  larger  size,  esjHicially  undi'r  tlie  in- 
flueuco  of  external  uncleanlin(?ss,  and  may  become  very  painful. 
Finally,  in  cows,  the  udder  and  teats  are  likewise  involved.  As  a  le- 
sult  of  all  these  symptoms  the  animals  lose  their  a]»i>etite  and  the 
milk  In^comes  scanty,  sometimes  thick,  yeUowish,  slimy,  salty,  and 
resembles  colostrum.  Bedsides,  the  milk  coagulates  more  readily 
than  usual  and  is  more  or  less  unfit  for  the  manufacture  of  butter  and 
cheese.  As  a  nile,  particularly  under  fav<jrable  hygituiic  conditions, 
recovery  ensues  in  about  two  weeks.  More  rarely  c< implications  de- 
velop (inflammations  of  the  digestive  organs,  myocarditis,  jtyiemia, 
hej)atitis,  and  splenitis)  and  the  disease  ends  fatidly. 

The  extent  of  the  ravages  caused  by  foot-nnd-mouth  diseiwe 
among  domestic  iuiimals  may  lie  gathered  from  the  following  statis- 
tics taken  from  a  pai>er  by  Wehmer' :  There  were  attacked  in  Ger- 
many in  1888,  82,834;  in  1880,  1)55,184;  in  1890,  810,1)11;  in  1891, 
821,i:^;  in  1802,  4,158,530;  in  1803,  500,342  animals.  From  among 
other  countri(»s  wo  may  mcuition  that  in  Austria,  in  1880,  50(i,150 
aniuials  were  reported  attacked,  and  in  IHiH),  15(>,320;  in  Bt^ginm,  in 
1888,  230,  in  1880,  800,  and  in  1800,  4,708.     In  France  the  scourge 


0(K1  krouoii.  AoL'tu'diug  to  S 
foot-aiul-iudulJi  clisfiiso  to  a 
years  188U-'.)3  is  fullv  lOD.CHl 
the  limn  chusimI  l>y  tlie  epiilPii 
HtorliuK  l$<j,(MHl,ll(Ht);  ill  Fni 
H0-;i5,O0<»,tHH)  fmm-s  i*<i,rOO 
nmiiml  Itjss  is  10,IHH1,(H1(»  fm 

TIic  trrmsinissiiut  nf  I'niit- 
siilcrnl  in  111'  rrliitiv<'l_v  rnv 
ileinifN  ill  uiiiiunlH.  On  tlit* 
tli:it  .'iHfiitititi  lias  b**eii  fij^aii 
invnrvi'iict^  liiW  l»feii  est-iibli 
vntious. 

History  of 

Tlic  oitiliinu,  t]i;tt  tliP  (list 
lunu  i»v  the  iuKi'^^tioii  of  mi 
ciitam^ons  wdniulK  Avitli  (n*:il  : 

HlUVi*  tliO  ulVn-tinii  WUH  tll'st   I 

teoiitli  cciitun.  Of  t'Diusc  I 
(twinj^  tt»  tin*  iiiipi'rfcct  in>(io 
whii-li  w.i.s  tliuiij^lit  IdIm*  a  n\\ 
Thi'  fiist  filti'iupts  at  •■liu'i(l;it 
vt'ar  IHIU.  v\|ii-ii  Hi-rtwij^'  an 
aMc  <|iLaii1  il  V  iif  itiilk  fi'ntn  ,- 
cjihi',  auil  all  tlitfi-  in  ronsf 
ivnica!  fonii.      Outaucims  ii 
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Ah  the  more  recent  bacteriological,  orrhatLerapeutii',  aud  iliagiitts- 
tic  methods  came  into  vogue,  reuewetl  ulteutinn  began  to  be  devoted, 
esjtociiLlIy  iu  Geriuaiiy,  to  tlio  qiiostinn  rnnet^niiii^  the  etioK>gy  of 
foitt-aud-mouth  disease  in  auiiuals  a.s  well  as  in  luau.  CoUHiderable 
stimulus  wa«  given  to  the  iutiuirv  by  the  increasing  aiu-ead  and  rising 
mitrtality  cf  the  sfttur^e  complained  nf  hy  stockmen,  so  that  \\h^  Prus- 
sian minister  of  agriculture  iu  lS!i;->  oflered  a  i>rize  for  the  bet^t 
treatise,  and  renewed  the  offer  in  1895,  when  the  amount  of  the  prize 
was  raiswl  tn  'Uj.OOtl  marks. 

In  the  nji'.-iu  tium  i\m  knowledge  ()f  the  symptoiujitoltigy  of  the 
disease  had  Iwen  enlarged,  particuhirly  by  the  conjuiuuicatious  jmb- 
lished  by  Si«^gel,"  llussonius,"  Boas/"  G.  Lewin,"  Lindner, ''Kobuer," 
KbHteiii,"  (Jlaistei*,"  Stierliu,'*  and  tethers. 

A  decided  step  toward  attacking  the  disease  in  animals  and  hence 
aJsu  iu  niim  was  taken  by  tin'  rrnssian  govrrunit'iit  in  IS'.IT  by  the 
aitpnintmorit  (tf  a  scientilit^  couinnHMion,  lit^ath^d  Ity  TjoHIit,  tin*  W4»]1- 
knowu  discoverer  of  the  diphtheria  !>acil]us,  to  invostigatt*  the  snl>- 
joct.  At  th4^  prcsr-nt  time  some  vory  imi>ortaut  results  of  those  careful 
investigations  are  alrea<ly  at  hand. 

Etiology  and  Pathogenesis. 

There  can  be  n«i  (pu'stitm  that  foot-and-mouth  disease  in  ani- 
mals and  mm  coustitntrs  an  iiit'ortions  malady,  in  view  of  its  course 
and  the  ujimIo  of  its  trausuiission.  Neither  is  there  any  doubt 
that  tlin  iufeetious  material  is  to  be  sought  Jn  the  liijui*!  contents  r>f 
the  vesieles,  in  the  secretion  of  the  ulrei's.  and  in  the  milk  which  has 
come  in  i-ontaet  with  it,  perhaps  also  iu  tlie  urine  and  fieees;  while 
infection  by  way  of  the  bloinl,  by  ilii'  expiretl  air,  and  by  tlii'  bodily 
exhahitioiis  is  thus  far  not  proven. 

N<t  matter  whether  the  niorbitie  agent  is  iixed  or  volatile,  the  oIj- 
servations  of  veterinarians  seem  to  indicate  that  it  possesses  butsligiit 
resistance.  Wherever  a  fresh  outbreak  lias  ap[M»ared  many  umntiis 
after  tlic  extinction  of  an  opideiuie  tin;  jiossibility  of  u  dirert  iiafeetion 
by  other  aniunds  suffering  'rom  the  disejise  cannot  \»>  exchuled.  (^u 
the  other  Loud,  a  few  ve(  arians  assert  that  tlie  infeitioiis  ma- 
*"'*ial  •"""  -«-""■"  ««r,«ui.  levehifinn'ut  tov  a  considerable  time 

thi  mal  Jis  well  as  iu  the  nlvine  ovacu- 

Ii  in  either  i  if  two  ways.     The  lirat 

by  c*  "les  or  i]w  secretions  of  the  ul- 

rs  ma^  ugh  abrasions  or  Iju^eratinns. 

Liis  is  til.  ""e  mc                     U-  a  fleeted 
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with  frK)t;-aucl-inr>uth  (Imeaso.  Still  it  in  remarkablo  tliut  ohHonrati 
of  tlilH  form  i)f  Lufoc'tion  nre  particularly  st'ttuty.  The  nici^t  isAtunT 
explaiiiitiou  of  this  fact  iu  that  uieiliciil  obucrvatiou  iu  the  cunntry  i* 
usnally  iumifficient^  and,  moreover,  that  serions  din^uiaa  or  evaa  faftaJ 
enses  tiro  rare  in  man.  Perhaps  a  yinj^lo  attack  of  tho  tliwast^  ditifcra 
a  relative  or  aliwolutti  immuuity,  thuH  grwitly  rt^iluoiuK  thft  morhi^Hty 
statisticB,  especially  on  acconnt  of  the  stationary  character  of  the 
raral  poj^ulation. 

The  flecoiiil  and  practically  the  most  important  source  of  infectinu 
lies  iu  the  milk  and  other  dairy  prtxlucta,  |>articular]y  hutter  and 
chooHe.  The  coimunipti(»u  of  raw  milk  has  a  s|v>i*ial  patho^fuic  itn- 
port»iu«'o,  OS  nuinorouH  observations  in  recent  years  have  sliown.  It 
is  (piestiouable,  however,  whether  the  infectious  materia]  is  contaiui<«] 
iu  the  milk  tin  such  or  ouly  in  that  whicli  lias  lieeu  contaminateil  willi 
the  contents  of  the  vesicle^s.  Nocard  "  Jwis  shown  by  experituonfan  thai 
lailk  drawn  with  extreme  care  and  not  tjiintod  with  fluid  from  the 
vesicles  may  l>e  drank  without  harm.  Btill  evtm  undertint  p-iuilHit 
lU'ccautious  the  possibility  f>f  infection  can  hardly  be  ptksitively  jire- 
veuted.  It  is  still  au  open  <iuestiou  whether  the  milk  is  a  onrrlor  *«f 
inf<H'tion  during  the  stage  of  incubation  of  the  disease  on  the  tnte 
hantl  and  during  the  stage  of  defervescence  on  the  other.  As  far  a*  I 
know,  no  investigations  of  this  i>oint  have  l>een  rei>ort<»<l.  Bnt  thf* 
milk  of  auinmls  iii  which  the  pnxvss  is  hicalizetl  exduHintly  i>n  tlifl 
feet  nmst  l>e  lijoked  uiK>n  as  harmless,  at  least  in  the  pretieut  stuf^e  of 
the  inquiry.  Kepeated  thomugh  1>oiling  of  the  milk  (not  mvrjillm] 
past(.'unzati(tn)  kills  tho  vims  and  renders  the  milk  wholesome.  On 
till'  other  hand,  as  has  br4*n  sta4«Ml  alxive,  thu  (hmgiT  from  tin*  milk 
f}er  w*  is  of  minor  iniiM)rtance, 

Of  more  serious  im|M»rt  than  the  consnmi»tifm  of  milk  is  that  of 
other  dairy  products— butter,  cheese,  buttermilk,  and  crcutn.  Esjie- 
ciallv  those  named  tirHt,  which  art*  eaten  raw,  must  l>e  hx»ke<l  ufion  aa 
most  likely  to  spn^'id  the  diseaso.  This  statement  is  jH»nH*  out  by  n 
uundN>r  »if  reporttnl  wises  iu  which  the  infection  ciudd  l>e  traced  with 
llin  gn'at-cst  probability  to  the  consumption  of  butter  i>r  chi 
(Elwtein.  "  Oiise  I.). 

As  n*gan1s  the  spread  of  the  disease  from  mtiu  in  uiau  and  ite 
mode  of  proiiagation,  sutlicient  ol>se nations  are  not  as  yet  avnihibh-. 
In  the  epidemic  i>f  the  year  IHlll  in  a  vilhige  not  far  from  Uerliu,  de- 
8crit>ed  by  Siegel,  the  spread  was  exc€*edingly  rajtid.  As  a  rule 
8<>vi'nd  memliers  of  a  family  were  attjuked  in  (piick  succeasion.  and 
stH)u  afi4<r  the  iidmbitants  of  adjacuni  houses.  Of  inti^nest  in  thia 
connection  is  also  au  observ'ation  by  Lindner,"  which  waw  mont  pn»l>- 
ably  an  instance  ul  foctt-aud-muuth  dittcaae.     At  the  tfurgical  clinic 
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a  child  knowu  1<j  Lave  drunk  riiw  niilk  whh  first  tak*»u  sick,  tlien  fol- 
lowed the  child  in  the  next  bed,  then  the  third  lying  beside  the 
setTjud,  and  so  on  through  the  whole  of  ouo  sido  of  fcim  ward,  the 
oiiposite  wide  remnining  free.  As  every  child  nsml  its  own  eating 
utensils,  infection  by  thia  means  seemed  to  be  exchided.  Direct  cou- 
tMt't  of  tijo  cliildren  was  also  out  of  the  quentiou,  as  all  of  them  had 
been  ojierated  upon  ami  were  couHiied  to  tlui  bed. 

However,  this  instance  proves  nothing  against  local  infection,  and 
obviouHly  cannot  be  ]>leaded  for  the  theory  of  air  infection.  It  ifi 
precisely  the  fact  that  always  the  children  lying  in  adjoining  beds 
suffered  and  not  those  on  the  opposite  side  which  speaks  against  this 
hypothesis. 

Pathological  Anatomy. 

Tlie  fow  jniblislied  iiathologico-anatomical  rejmrts  give  ns  but  an 
iniperfrct  jiii'tuie  of  tlie  L-liaiiges  in  the  orgjuiisiLi  caiiwed  by  the  dis- 
ease, at  least  in  man.  At  the  autopsy  of  u  child  Denime  found  the 
li\'er  friable,  Hyniptonis  of  acute'swpliing  in  tlio  Hpleen  and  kidneys, 
acute  catarrh  of  the  juncosa  of  the  siuall  iutrstiiie,  and  occasi(>nal  rujH 
ture<l  lymph  folIideH,  without  i)eree[>tible  ulceration.  In  the  (^ase  of 
a  two-year-old  child  mentioned  by  Siegel "  there  wjis  swelbiig  of  the 
solitary  follii-les  of  tlu^  colon  with  HUperfii'lal  uU-evatiotis  ut  tljeirtijis. 
Siniihirly,  Peyer's  p!itrhe.s  and  the  mesenteric  glunds  were  alsct  red- 
deni'd  and  hwoHpu.  The  spleen  was  not  enlarged,  its  color  was  partly 
mjrmul,  partly  light  yellowisli-rcd,  and  no  follicleis  were  visible.  The 
liver  was  8f)ft,  large,  and  ajipeared  marbled  on  section.  A  few  glan- 
duhir  aeini  were  light  yellow  and  surrounded  by  a  dark-red  areola. 
J<r>  ehanges  eonld  be  observed  in  tlie  kidiievs.  At  the  external  geni- 
tals considerabht  swelling  was  noted  in  the  skin,  which  was  discolored 
to  a  dark  reddish -brown;  on  tlie  lips,  the  njiper  one  in  particular, 
were  ulcerations  covered  with  a  heniorrliagie  coating.  Several  liemor- 
rhages  were  visilde  on  the  skin  of  tlie  abd<nneu. 

In  a  case  of  infections  glossitis,  coming  from  a  IfK'ality  in  which 
onmerous  instances  of  el^idemic  foot-MUil-tnonth  disease  had  occurred, 
which  was  olwei*ved  by  E.  R<tse,"'  of  Berlin,  the  autopsy  disclosed  the 
'folloAving alterations :  (Edema  nf  the  pia  and  of  tlie  cerebral  substance, 
«K«i.*  ir...^^'r.^^w^i^,wiii^    "'itmniiary  o*dema  iu  lioth  upjier  Iol>es,  and 

■Lght  lung  a  sfiftened  area  the  size  of  an 
increased  in  size,  but  the  liver  was  en- 
Here  and  there  were  yeliowish-whito 
a  pin's  head  to  that  of  a  pea,  which 
"od  to  fw>         '  inieralions  of  fat 
tory  swellintf. 
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The  tongue  waa  tliickly  coated»  eulai^ed,  bnt  free  from  absoeases.  la 
smear  preparatiouu  from  the  liver  axid  kidueys  Siegel  was  able  to 
demonstrate  bacteria  wliich  be  beld  to  be  characteristic  (see  below). 

Bacteriology. 

The  hrnt  stAtemeutd  as  to  the  presence  of  microbes  aa  the  caoaeof 
the  foot-aud-mouth  diHeaHe  are  to  be  found  in  the  seveutb  decade  u( 
this  century.  Hadiuger,  Flemmiug,  Spinola,  and  Ziirn  found  forms 
roaembliug  oidium  albicans  in  the  ulcers  duo  to  the  disease.  Bel- 
linger'" first  demouatrated  in  the  fibriuo|>uruIeut  coating  of  the  ofti 
ulcers  numerous  raicnxir^^auiHius,  small  bacteria  uucl  cocci,  wbici 
were  situated  between  t]ie  imvement  o]jitlielia.  Kitt"  disooTemi 
nucr<x;(xjci  both  in  the  contents  of  the  vesidea  and  iu  Hections,  butwu 
nnable  to  prnve  jiuy  onuut'ctinn  between  the  nrgauiKius  and  the  ill*- 
ease.  Nnaotte''  fouud  in  the  clear  conteuts  of  the  intact  ve«icl«ii 
motile  riiicnicoccus  which  when  transferred  U)  other  animals  prodoivJ 
tln^  disejiKe  art  did  tlie  KHnim.  LibWrt "  cultivated  a  raicroorgauiaiu 
tnuu  the  routeiits  of  the  vesicles  and  from  the  milk  of  aff*H.'ted  animat* 
at  the  lioiglit  of  the  diaease,  but  t!ie  organism  failed  to  prove  i^atbf 
^^t^uic  when  initculated  upon  healthy  aniuiaiH.  Klejn^*  found  iu  thf 
rtmtents  of  the  wsit-lcs  nud  in  the  tissue  of  the  pustules  of  shwp, 
streptococci,  cultureR  of  which,  when  fed  other  to  sheep,  prodoced 
ty]>ical  foot^iLiid-iiioutli  diaease,  and  the  name  organisms  were  prvAeot 
in  the  vesii.leH. 

Siegel '  cnltivated  f)*om  the  liver  and  the  kidneys  of   hiim&n  and 
animal  cadavera  a  bacterium  rcaembliug  the  colon    bacillua.     Thi< 
niicnjlH*  was  ()./»  /-i  loug  aud  oval  in  ahape;  its  coloniHs   on  gelatin 
develn])cd  tine  railiatitms.     Pure  cultures  were  inoculated  ii|ionapig 
and  two  calvfH;  vesicles  whicli  subsequently  turned  into  ui"-—  J-"-! 
ojK^d  iu  the  mouths  of  all  the  ajiifiials  aud  iu  the  Inttei 
nose.     Busrseuius'  cultivated  from  the  contents  of  the 
the  aecrctiou  of  the  ulcers,  and  from  tJie  saliva  of  a 
bacillus  closely  reseml>ling  that  of  Siegel.     Pui'e 
upon  calves  nnd  a  pig  produced  changes  which  re 
of  f<M>t-and-uii>utli  disease  most  orobHV>le.  ^^^^^^^^^^^^^^ 
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Fi'oiu  the  contents  of  the  vesicles  Schottelius  cultivated  forms  like  a 
string  of  [learlH;  they  bore  some  reaerablanoe  to  certain  amcebas.  He 
oalleil  tliem  "  streptf>c>*te3."  They  stain  with  i^eutiau  violet  and  Jiccord- 
iug  to  Graiu's  niethoii,  but  they  react  with  Liiftii-ulty  to  methylene  bhie. 
They  grow  only  at  a  tenii»eratiire  of  37"-3Sr  C,  l>e8t  in  ngar-gelatin 
coutaiuing  glycerin  or  formate  of  Hodiuni,  or  in  bouillon  having  a 
similar  composition.     An  experiujeutal  inoculation  proved  negative. 

Kurth'"  descriljed  several  streptococci,  one  of  which,  owing  to  ita 
constant  jireseuce,  was  looked  upon  ixh  the  probable  cause  of  the  dis- 
eaHe.     Iniiculatiou  experinieuts  failed. 

Finally  Htarcoviri  "  also  found  a  bacillus  which  moreover  was  said 
to  diminish  to  kiWH  than  half  its  size  in  j»assing  through  tlie  aniuml 
budyiyi.  This  author  likewise  succeeded  in  transmitting  tliH  disease 
by  cultures  of  his  bacillus. 

The  ([uestion  has  iussumed  ijuitc  a  upw  phase  thrrmgli  tlip  labors 
of  the  commission  aj)poiuted  to  investigate  fuot-aud-uioutli  dis- 
ease, whose  rei>ort  has  recently  been  published  by  T/jJfler  and 
Frosch.'  They  found  iu  the  first  place  that  n*)  bactr^ria  of  nuy  kind 
occur  in  tht*  conU'uts  of  the  vesiclew,  and  that  tlu^  lymi)h,  of  course 
taken  with  all  due  precautions,  remains  free  frouj  all  b;icterial  growth 
after  several  weeks'  observatiim  and  u^jon  tlie  most  variimsly  cimsti- 
tutcd  media.  Nevertheless  the  lympli  proved  to  be  uuqurstionably 
tlift  exciting  cause  of  the  disease,  for  calves  and  heifers  inoculated  with 
t]iis  material  jdwitys  suffered  from  the  diseaae  iu  its  typieal  form 
after  from  twu  U*  three  days.  The  above-named  investigate n"s  there- 
fore consider  all  the  reported  findings  of  bacteria  as  accideutiil. 
Special  examinations  with  ref*']*euce  to  tin*  inoculations  by  Siegel  and 
Busseuius  showed  tliat  iimcnlatinns  and  pure  cidturcH  t)f  the  ovoid 
bacillus  may  indeed  produce  siM'inns  disease  in  calves,  but  not  the 
typical  picture  of  foot-and-mouth  diseiwie.  The  efft'it  of  the  vims 
was  equally  i>ronounc*nl  whothor  tlie  lymph  was  used  in  its  natural 
Htate  or  after  it  had  l>een  Oltered  througli  silicious  eai-tli  and  thus 
rendered  free  from  bactpria  in  the  ordinary  acceptation.  Indeed  sub- 
sequent calculations  showed  the  virulence  to  be  equal  to  1 : 7,o(Xt,iHH)^- 
ODO  of  pig'ft  blood,  hence  to  exceed  by  far  the  virulence  of  all  known 
toxins.  Ltiffler  and  Frosch  therefore  belie v<^  tliat  such  activity  can  1>p 
. — ,i.,-«4  ^«i.-  u,. n  i:..     ,  organisms,  wliose  si/e,  however,  must 

attjiinable  by  the  best  microsco|>es. 

hIso  explain  the  n^^gative  bjicterio- 

'n  smallpox,   scarlatina,   meanles, 

The  same  iuvesti- 

iinizati<ni  which 
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Olinical  Course, 
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Foot-and-montli  disease  in  man  occnrs  either  Bporadically  or 
epideuiically.  The  epidemic  form  is  always  exroptiouaJ ;  oh  in  tJj*- 
epidpmic  deHcrilied  by  Si^gel,  it  seems  to  be  favoi^d  !»>'  bad  hyifiouiir 
couditioufi,  defective  sewerage,  unhealthy  habitations,  and  Uok  of 
cleauliuess. 

AocunliuK  to  the  material  thus  far  available,  iucludlug  that  ol  tb* 
last  few  years,  the  cliuieal  cnurse  shows  great  dlffereuces,  so  that  a 
geuerully  satisfactory  descrix>tioD  presents  some  ditfioultieH.  Boom 
eases  described  us  f<»ot-iiud-iitonth  disease  will  not  Itear  slricl  crili- 
cism.  Eveu  the  character  of  the  epidemic  reported  by  Siegel  a»  focit- 
aud-mouth  dif^wise  is  doubted  by  a  few  observers  such  as  EUitei 
HuLyra,  aud  others.  It  mu^'  be  fulmitted  that  Siegel's  mator 
being  composed  exclusively  of  ambuhiut  jiatieuts  from  the  lo 
classes  of  tho  [K)])ulatioii,  is  luiturnlly  lacking  iu  iviliability.  Still  it 
would  1h?  going  too  fur  if  we  should  (|Uestiou  the  uature  of  Sie^^el's 
epidemic  solely  because  all  the  symptoms  do  not  tally  with  tlu^  pio- 
ture  of  the  disease  known  up  to  tlmt  time.  Even  now  it  niny  In*  stAted 
as  a  fact  that  a  varialiou  iu  the  virus  causoh  diifereut  d(^gre».>s  of  iu- 
ti*usity  in  tlie  symptom  com]dei;  that  there  are  on  the  one  hand 
alxtrtive  cases  with  slight  if  auy  subj(H.ftive  munift^staiions,  and  on 
otln*r  hand  instances  of  serious  disciis*^  cH*casionnUy  associated  wi 
grave  auatoinicid  alterations  and  eveu  fatal  t^^rmination,  Cbihlreu  Sn 
particular  seem  powerh^ss  against  the  virus;  at  least  in  Siegers 
demic  a  cousideniblo  [>enrentage  of  the  fibtal  cases  occurred  in  ohii 
during  the  first  yjiars  of  life. 

The  duration  of  tho  /n^ru»t  uf  luc^ihaVion  varies  between  two 
ten  days,  acconliug  to  the  publishtnl  Htatemeuts.  Iti  fuvur  of  a 
incubatifm  are  the  animal  ex[>erimeuts  aud  some  positive  infections 
in  man.  Thus  Ksscr  repoi'tn  tho  case  nf  a  veterinarian  who  had  i 
fecte<l  himself  with  a  handkerchief  that  he  had  ivumI  daring 
examination  of  cattle.  The  fnllowing  day  he  suffered  violent  jmin  in 
tho  hc^ul  and  limlis;  the  second  day  fever  set  in,  with  a  seusation 
formication  iu  the  hands  aud  feet;  on  the  Uiird  day,  whiln  tho  f 
divline<l,  an  aphthous  enipthm  apjteared  in  the  mouth,  on  the  tongui 
the  lii>s,  and  the  side  of  the  nose. 

Tlio  disejise  itself  idways  l^egins  with  fever  of  varying  intensity 
(SS'-aS.S'  C.  =100.4" -101.3*  P..  in  children  ocnisionaUy  30^-39   " 
0.  =102.2^-103.1"  F.).     At  the  sam**  time  the  patient*  oxfieriei 
great  debility,  |>aius  in  the  HuiIm,    malaise,  and  attjicks  of  verti 
which  may  l>e  intensified  to  epileptiform  couditioos.     After  tlds  p 
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droiiial  stage  lias  ruu  its  courBe,  a  peculiar  einiptiou  develops  partly 
on  thi^-  lipH  iiiid  i^Hp»^ci;ill3'  nu  Uie  mutuiuH  TueiubraDe  of  the  cLeeke, 
mciuth,  iiuil  tongue,  oh  well  as  in  the  region  uf  the  nose.  The  erup- 
tion in  vtiHitmlar  in  rlianicter,  niiil  the  iuiliviilual  lesiouH  luav  reach 
the  Hize  ot  a  pea  an*.l  KubMei|iieiit!y  become  larger  l>y  continence. 
The  vcsicle.s  euutain  attirnta  dear  watery  Heruiu  which  later  IjecomeH 
lurljul.  Wlit'U  tiiH  LltiljH  rupture  crustn  form  tm  the  HpH  auil  iu  the 
region  ai  tlie  nn.se,  and  excoriations  on  the  (jral  aud  buccal  mucous 
meuibrauo.  In  Home  uaseu  there  is  at  the  name  tiiue  marked  Hwelliiig 
of  the  lipM,  the  nlw  nasi,  the  eyelidH,  and  jiarticiilnrly  tlie  tongue, 
which  may  occasionally  projwt  from  the  mouth  and  if  the  cedeiua  in- 
creases may  even  beci»me  partly  necrotic,  aH  iu  a  case  obnerved  by 
8i«^ge].  This  b)cal  affection  of  the  mouth  may  \m  associated  with 
vesicles  over  the  whole  Ijody  or  over  piirt^s  of  it.  "Tliesn  vesicles  and 
bulhe,  at  first  merely  the  size  of  h  millet  Kned  and  tilled  with  cl(*iir 
couteut-^,  enlarge  rapidly,  the  lluid  soim  beoiunes  purulent  and  turbid 
whit*v  and  they  present  the  a]>poanmco  of  luedium-sized  nrdinary 
jmstules.  They  an*  usually  discrete,  but  they  also  coales<'B,  es]>e- 
cially  around  the  nails  and  on  the  dorsul  surface  of  the  j^halanges. 
Becovery  tis  a  ruh^  takes  place  iu  two  ov  throe  weeks  without  injury  to 
the  nails.  ()n\\  in  rare  cases  a  severe  onychia  devehjps  with  morti- 
licHtifHi  and  shedding  of  the  nail"  (Bollinger). 

The  hn^Hl  ntt'ection  <if  the  mouth  naturally  causes  a  ii«ml»er  (»f 
Heri«)UH  symptoms,  c(>usisting  partly  in  pain,  interference  with  speech 
and  degliititiim,  partly  also,  es]ieeially  when  tiie  tougiie  and  nasal 
mucosa  are  implicated,  iu  impeded  respiration.  Hetiex  excessive  se- 
cretinu  of  saliva  and  mucus,  gnmetimes  mixed  with  blood,  luia  l>een 
often  ol)serveil. 

The  tenij)erature  usually  falls  with  the  development  of  the  vesicu- 
lar erujition.  The  latter  IU  unconipliejited  I'ases  i)ersists  about  two 
to  four  daya,  when  drying  ami  crusting  set  iu,  to  be  tVtllnwed  us  a 
rule  by  c(>mplete  recovery,  with  restoreil  apfietite  ami  subjective  well- 
l>eing.  The  entire  dnratiou  of  the  disease  in  the  sl!nliti>r  cases  is 
about  eight  dava;  in  the  more  seri<ui8  cases  from  four  to  eight  weeks 
may  ela[)se  }>ef«)re  recoiery  is  complete. 

The  typical   morbid  picture  may  be  modified  by   com|Jications 

'  '  '    may  trausfonn  tlio  disease  into  a  grave  dist^rder  and  endanger 

■ug  such  enm]>li<'atiitus  are  the  intestinal  symptoms  (ex- 

'rlio^as),  hemorrhages  from  the  <»ral  nincnus  membrane, 

s  copious   intestinal   and  renal  hemnrrhages.     Thus 

«»  't  the  closest  resemblauce  to  Hcur\'y* 

the  reRf)iratory  tract — broiudiitia 

o  been  observed.     Finally   the 
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uervuus  system   may  likewise  show  coDMideraMe  distar)>auoe«,   m 
manifested  by  spasms  and  paralyses. 

According  to  Sio^el,  Ixisidos  the  acute  form  »»f  foot-and-montib 
disease  a  chronic  form  also  occura,  which  is  BymptomaticalJr  bat 
imjierfectly  characterized,  and  mnuifeHts  itself  ratlier  hy  general  di>4- 
turbaur^s,  such  as  vertigo,  Ions  of  appetite,  constiiiation,  and  Rn^at 
pnwtrrttion. 

The  terminaiion  of  the  disease  in  sporadic  easeti  seems  to  lie  widi- 
out  exception  favorable.  Only  iu  its  epidemic  npread  we  nM^t,  alotig 
with  the  lighter,  also  some  grave  4.;ase^;  which  renult  fiitally  br  com- 
plicatioUH,  liemorrhages,  exhausting  dijirrho»u«,  etc.  ChitilrAn,  old 
people,  and  pprKons  whtHse  resisting  jxtwers  have  been  weakened  br 
precetling  disease  are  particularly  liable  to  succumb. 

In  a  few  e]>idenu(^  the  mortality  was  considerable.  In  one  epi- 
demic oliserved  by  Hulin"  twenty -three  iu  every  thousaml  iuhabitantii 
l)erished.  In  the  epidemic  observed  by  Siegel.  thirty-six  i»enwiw 
died  iu  the  course  of  two  and  a  half  years,  and  in  another  epidemir 
fourteen. 

Diagnosis. 

The  diagnoflin  of  foot-and-mouUi  diae^ise  x^^^^^^^ts  uo  difficnl* 
ties  when  direct  transmission  from  animals  to  man  can  he  clearly 
demonstrated.  Thus  it  can  usually  be  easily  made  in  milkers  and 
stable  attendants  iu  general.  The  question  is  far  more  difficult, 
however,  when  the  intermetliate  links  between  the  infection  ami  the 
disease  in  man  are  lacking.  The  proved  ingestion  of  raw  milk  or<»f 
cheese  and  similar  prcnlucts  does  not  always  justify  the  diagnoHis  of 
foot-and-mouth  disease,  even  when  such  articles  of  food  come  from 
an  infecte*!  region;  for  it  has  l)een  stated  al>ove  that  the  milk,  un- 
less contaminated  with  the  pnxlucts  of  the  virus,  is  not  au  iuvnri- 
able  carrier  of  the  infection.  Tlierefore,  though  the  objective  aymp- 
toms  point  to  an  epizootic,  the  diagnr>sis  can  l>e  statwl  as  merely  a 
probable  one.  Obviously  the  wejik  |>oiut  in  the  epidemitr  olieen'tnl  tiy 
Siegel  lies  in  the  difficult  demonstration  of  the  connection  l>etween 
the  source  of  infection  and  the  <1isease  in  man.  However,  as  tbe 
period  of  iucubatiou  ranges  between  two  and  at  moAt  leu  days, 
there  is  a  possibility  in  some  cases  of  pro>'ing  the  ezistenoe  of  an 
.epizootic. 

The  only  way  of  making  the  diagnosis  positive  is,  as  Schneide- 
muhl  *  proposes,  to  inoculate  small  animids,  such  as  goats  and  sheep, 
with  the  lymph  from  the  vesicles.  This  sugm^stion,  hi»wever,  is  t-» 
t)e  recommended  ouly  iu  tlie  case  of  larger  e]»idemics  of  doubtful  char- 
acter. 
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TliH  ilifferpndfll  diagnosis  may  present  great  {lifScuLtieH,  as  is 
showu  hy  <)lteiervuti*>nH  recorded  by  Siegel  aud  Ebnteiu. 

The  diiFereatiiitiou  from  simi^le  apbthro  in  easy,  as  the  latter 
diseano  uevor  runs  its  course  with  violent  prodroroes,  yesiculatiou, 

serious  idceratioiis,,  niid  intestinal  symptoms. 

l^k-erative  stumatitia  always  presents  a  necrotic  character  and 
Iwsidi^H  rem;dns  local.  General  f;yni]jtomB  are  never  noted  in  the 
a^iult ;  tliHv  may  occur,  however,  in  chiklreu  aud  give  rise  to  mistakes. 
VeHiculatiou  aud  cutaneous  exanthems  do  not  come  under  observation 
in  nlcprative  stomatitis. 

Other  diseases  coining  iu  question  are  scurvy,  occasionally  also 
measlert,  typhoid  fever,  aud  septiciemic  cuuditious.  A  ilitl'erentiatiou 
will  always  be  possible,  however,  at  least  after  ]»rolonged  observation. 

In  a  case  citeil  by  Lewin"  the  ditt'orcntial  dijignosis  finally  lay 
Ijetween  sypliiliH  and  fo(»fc-aud-nioutli  dtseiLse.  The  case  was  tliat  of 
a  fariiK^rsntiVring  from  an  ulcer  on  the  jienis.  Examination  revealed 
small  vesicles  on  the  ]iri']meo  an<l  in  the  retroghiudular  sulcus.  The 
dijigiiosis  of  foot-and-mouth  disease  was  establisheil  by  the  fact  that 
the  i)atient  had  similar  vesicles  on  one  hand  and  on  the  lower  lip. 
He  came  from  a  region  in  which  foot-and-mouth  disejise  prevailed. 

Prophylaxis. 

As  in  the  ciise  of  all  infectious  diseases,  the  prophylaxis  is  of  para- 

njimiit  imp<irtaiice  in  tlie  tigbt  against  the  niahidy.     Leaving  aside  the 

propiiyhixis  of  the  disease  iu  aninnils,  which  natuially  iurludeH  the 

prevt^ntion  of  the  transmission  to  man,  and  restricting  ourselvt's  iu  tht^ 

main  to  the  ])ro]>hylactic  measures  regarding;  the  malady  iu  tiip  liumau 

subject,  the  following  points  come  under  consideration:    First  and 

foremost,  the  ilirect  transmission  by  contact  of  the  aflVction  from  the 

lower  animals  to  mau  must  be  guarded  against.     As  this  point  d«*- 

l>euds,  aside  from  a  few  cases  of  accidental  infection,  upon  coutiict 

of  the  cf)untrv  pcnpli*,  t'spncially   milkmen  and  maids,  with  the  tlis- 

eosed  cattle,  projihylactic  hygiene  must  aim  to  jioint  out  the  danger 

of  infectiou,  and  particularly  to  take  caro  that  such  dairymen  and 

women  as  sutTcr  from  erosiotis  upon  the  hands,  feet,  and  face  be  k('i>t 

*  nilking,  if  at  all  possible.     This  remark  applies  abovi'  all  tochil- 

ffhom  iu  some  country  distncts  the  a4't  of  milking  is  left  by 

all  thf^  more  because,  as  stated  l)efore,  children  are  predis- 

we  forms  of  the  disease.     As  it  is  still  an  ojien  viuestifm 

accjuire  imtnunity  by  an  attack,  and  as  the  report  of 

lie  seems  to  indicate  even  thnt  r*>]>eated  attJicks  (X*- 

'  ind'  ' '     ^8,  the  same  precautions  should  be  taken, 
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removal  of  the  diseased  i)ortiou8 ;  in  grave  cases,  especially  those  in 
which  the  stomach  and  bowels  are  involved,  the  use  of  the  flesh  should 
be  allowed  on\y  after  it  has  l^en  thoroughly  cooked.  At  all  events, 
during  the  i)re valence  of  an  ei)idemic  of  foot-and-mouth  diseirso  at 
loast,  the  public  should  be  advised  to  avoid  raw  meat  on  principle. 
A  proposition  which  appears  of  douV>tful  propriety  has  been  made 
l)y  Ustprtag,"  namely,  to  allow  the  flosh,  e8]>ecially  the  valuable 
t<»ngue,  to  be  sold  after  scalding;  obvicmsly  in  this  way  the  noxious 
material  will  be  but  imi>erfectly  destroyed. 

It  would  l)e  of  the  utmost  importance  as  regards  the  prt)phylaxi8 
of  the  disease,  esijecially  in  man,  if  it  were  poflsiblo  to  cure  or  at  least 
to  mitigate  the  fiffection  by  immunizatitm.  The  most  recent  results 
obtained  by  Loftier  and  Frosch''  offer  very  fair  prosi>ect8  in  this  direc- 
tion. At  the  time  of  tlie  present  writing  investigations  are  being  made 
on  a  large  scale,  and  with  every  precaution,  with  reference  to  immu- 
nization. It  is  still  too  early  to  exjiress  an  o])inion  as  to  whether 
ininninizaticm  of  man  is  likewise  possible  or  whether  it  will  be  at  all 
necessary  if  the  animal  experiments  in  this  direction  should  be  suc- 
cessful. 

Treatment. 

The  treatment  of  foot-and-mouth  disease  is  to  be  directed  chiefly 
against  the  inflammatory  and  ulcerative  processes  on  the  mucous 
membrane  of  the  lii»s,  mouth,  tongue,  and  i)liarynx.  A  number  of 
the  ordinary  remedies  used  in  such  cases  have  been  recommended 
fiir  this  puri)o8e.  Among  these  are  potassium  chlorate  as  a  gargle 
in  two  to  five  per  cent,  solution,  and  Ixu'ax  (five  to  ten  per  cent.). 
Siegel,"  who  jirobably  was  in  position  Ui  gather  the  most  extensive 
therapeutic  exi)erience,  recommended  brushing  with  silver  nitrate 
solution  (O.IJ-1  i>art  in  lo),  repeated  several  times  a  day.  Ebstein'* 
in  one  case  liad  a  very  favorable  result  as  regards  both  the  jiain  and 
the  healing  of  tlu^  idcers  from  a  one-i)er-cent.  si)ray  of  boric  acid. 

Of  internal  lemedies  Siegel  recommenils  preeminently  sodium 
salicylate  in  doses  (tf  8  to  10  gm.  daily. 

Otherwise  the  treatment  will  l»e  expectant  and  dietetic.  When 
comidicutions  occur,  such  as  diarrluea,  hemorrhages,  and  cardiac 
wealvuess,  they  will  reipiire  appropriate  treatment,  which  need  not  be 
tliscussed  in  tliis  ]»laco.  The  cutaneous  exanthems  may  l>e  dusted 
with  suitable  ])owders,  such  as  dermol,  airol,  alumnol,  etc.,  or  zinc  or 
salicylic  j)astes  may  bo  ai)])lied.  The  diseased  part«  may  also  be 
treat*Kl  with  autisei)tic  lotions  containing  lysol,  solveol,  or  potassimn 
l>ermauganate. 


474 


BOAfl— FOOT-AND-MOrTH   DISEASE. 


Bibliographical  Keferences. 


t.  Wchinor-  Eulonburg's  UuaioncyclopOdic,  3  Auflagc,  Bil.  14.  lutide  SCboI' 
UDd  KluuriiiH-iH'litv 

a.  J    Hiityru,  cited  from  Koranyi ;  Zoonosen.  VientiH,  1^*97.  AUrrd  Uohier. 

3.  SrlitifideniUliI :  Uhrbiirli  der  vcrglclclioudcii  F'atUologle  timl  Thcrsplr  d« 
Menschen  uud  der  ITuuKtltiere,  Ij<-'i[>sU%  1895,  Engelntann. 

4.  llerlwig:  IkrliDcr  mediciulacbfl  Zeitung.  18S4,  8.  29S. 
0.  Bussi :  Alcuui  wnitisulUzoppicadfllapecDro.     Veteriiuirift  mcdtritiA,  1 

6.  Sicgcl  uud  nu&wniiin  :  iVutsclie  mcdiclDisflic  \ViM:beDM.*liriri,  IWW.  X 

7.  Scliautyr:  Archiv  ffir  VcUTiuannedicin.  1»93.  8.  »7. 

8.  8icgel;  Deutsihc  midiHniBche  WwIicQBChrifi.    IHftl.     No,  40.:    1% 
roedlciniaclie  Wodittnflchl-Jft,  1894,  Nos.  18  ami  10;  Airhiv  fHr  Lnrynirciloi^ 
ill..  Heft  1  and  2. 

9.  Husflcnius  und  Sicgcl :  Zillaclirift  fOr  kllniKlie  Mudicin.  180ft:  DvuIkIk 
iiu'inciulscLe  WothenBchrift.  1896,  H.  799;  Detitsclus  nicdiclnuctw  Wocbeiucltfirt 
IH97.  No.  5.  S.  65. 

10.  noae  :  Verfaandlungen  defl  Verolaa  fnrlnnftro  Medicln,  1888;  «lao  Dratarbe 
medldaiscltc  WiK;bfU8t'brift.  1893,  S.  973. 

11.  ti.  Lewin  :  AnDaleD  der  CbarUtigeficUat;baft,   1898;  DeutsdM  mnUciubhbe 
WooJieoftchrifl.  1893.  8.  973. 

la.  Llnducr :  Berliner  Cbinirgenvereioiguug.  1894 :  Deutacbo  ntMlSeiBtaclM 
WocbeuBcltrift,  1894.  8.  1281. 

18.  KOboer:  DeutsrUo  inediciniHche  Wocbeoflcbrift.  1894.  B.  1881. 

14.  Ebsiein :  Duntscbe  niediciiifscbe  Wocbeuscbrirt,  1896,  Xm.  9  mhI  10 

15.  OlnisU'r:  Tbe  I^nci't.  8epU}nilKr  2A.  1896 
10.  SUerlln  :  Mnnchner  medlciiilscho  Wn<liensolirirt,  1897.  >V  S8. 
17    LoRk-r  und  Fro&cb  -  IJcrirbt  flber  die  KrgcbniMe  der  rotcrBuchuogco  der 

Oommiiwinn  Kur  Krforachung  der  Maul    uml  Kliiuetueiirhtr ;  Dcutitcbe  mrdlclnlacbr 
Wocbeosclirifi,  1897,  No.  38 .  1896.  No.  fi. 

18.  Nocard.  cited  from  Koranyi  (2). 

19.  R.  Rose.  Freie  VerclDigting  der  Cbirurgen,  1894;  Dentacbo  medlclii 
Veoclwiucbrirt.  1894. 

SO.   Bollinger:  Zicmsaeu's  Hundbnch,  Bd.  iii.,  8.  574,  1874. 

Kill :  Oeiterreicbit»clio  MuuaUliefte  fUr  TbierftnGte,  1863.  8.  49. 

NoflottI :  La  Clioica  vetfrinaria.  1885,  p.  101. 

Llbbortx :  Jfdirbuch  fUr  Kindcrbcilkundc.  1885,  Bd.  t«.  S.  00 

Klein     ('entrnlbUtt  rnr<lie  medicfnisrbcn  WitwenKliaflvu,  1886,  B.  8S. 

Bebla :  Ccnlralbbilt  fflr  BacUriologie  und  PamsileDkunde.  n«1    18,  8  BO 

8chott40in8 ;    Centralblatt  fOr  Bacteriologic  und    T*aru»iwul(undc.   Bd.    1, 


* 


n. 

S8. 
S4. 

90. 
96. 

TJS. 
97. 
88. 
39. 
30 


Kurtb  -  Arbellen  aus  dem  KaiaerlicliGn  Ocsiindbt*it«amle.  Bd.  01*  8. 
Stnrcovici ;  Berlim  r  Ihicmr/.lHclie  WorhenicbrifJ,  1897.  No.  8. 
Clu-d  from  Ebstein  (14). 
Hulln.  clUil  from  Koranyi  (2). 
31.  Ostertag  :  llaodbuch  der  FleiBchbcscbau.  8tungart,  1890,  S  AuA. 


4m. 


ACTINOMYCOSIS. 


BY 

EMU.  rONFICK, 

UHKftLAL. 


ACTINOMYCOSIS. 


It  is  only  about  twenty  years  siuce  actinomycosis  was  first 
recognized  hh  ji  distinct  and  independent  disease,  and  yet  ainonf;  the 
many  dirfoiises  wliieh  within  thiit  ])eri«d  luivo  been  disfovered  and 
di'soribc'd,  then^  is  Lunlly  mm  wliiili  is  h(»  ijuickly  rerognized  f>r  one 
which  so  soon  convinces  us  of  tiie  relation  lietweeu  cause  and  cfl'cct. 
The  reason  for  this  fact  lies  certainly,  at  lea.st  iu  part,  in  the  unmis- 
takable appearance  uf  tlie  jjanLsite,  sonietiuics  'viHible  to  tlie  nakfd 
eye,  through  the  actifin  of  which  iipon  tlie  lunnan  or  animal  l>ody 
a  distinct  but  exceedingly  polyn3<irphoua  disease  of  a  more  or  less 
chronic  nature  is  caused. 

History. 

The  firet  investiKatiou  in  which  cattle  were  the  subject  we  owe 
ia  Bollin^Hr.  In  lH7fi  hn  described  in  these  animals  an  affection  of 
the  infi-rinr  niuxillary  region  whicli  in  its  external  appearaiu-e  HJiuweil 
only  slight  analogy  with  human  actinomycosis.  From  the  etiological 
similarity,  wi}  are  compelled  to  i(h'nlify  as  the  same  diseaHe  what  we 
see  in  niiiu  and  in  cattle,  just  as  tul^crculosis  of  cattle  which  ajtpnars 
at  first  glance  to  be  different  from  the  disease  in  man  must  be  iden- 
tical witli    it  because  it  conies  from  the  same  infecting  cause. 

The  sulphiu'H'iilored  granules  to  which  Unllinger  attributed  such 
au  important  role  iu  the  pnx'ess  had  alrcjuly  been  oKstrvecI,  for 
RivnUa^  Perrnncito,  and  others  had  demonstrate*!  them  as  early  as 
1845,  thus  long  before  the  discovery  of  actinomycosis  Kivis;  and  von 
Laugpul>eck  had  shown,  iu  a  pas  sac  situated  in  front  of  the  spiujd 
column,  the  presence  of  the  characteristic  yellow  graiiulcH  whose 
pariusitic  nature  he  susfteclod.  Still  all  these  authors  hud  not  recog- 
iiize<l  any  causative  siguidcaueo  in  these  granules,  but  luid  only  cou- 
sidered  it  as  au  open  fiuestif'Tt  "  '*'  ther  such  granules  were  of  a 
vegetable  nature,  i.f.,  fungi.      1  <^n  the  other  hand,  did  not 

demonstrate  ajatomicjiUy  v,  id  ray  fungus  {Sirak- 

lenpihf),  from  the  conco' *^  nture  of  the  ghind-like 

colonies,  and  wliich  he  f-  iti  the  swellings  of  the 

jaw,    tongue,    and   ne<-k    .  >  -hh  descnbed   the 

qualities  of  that  subaian  '  raualatiou  tissue 
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sometiineH  a  new  grttuth^  uhirli  permeates  the  tiasiies  iu  thlsdimMP- 
ludepoiideutly  of  tliese  rfHultH  of  Bollinger,  Israel  observed  the  oocsr- 
reiice  (^f  the  sjiMie  parasite  iu  iiUiUy  hut,  apart  frozu  thin  outward  r- 
HenibUiiH^e,  the  diseiiKi:*  iliil  imt  lN:»trav  Hie  least  similarity  with  tk 
svmptom  romplex  domrihed  hy  Br>ilinger.  In  1S78  this  iuvestigilof 
puhlished  ii  treati-se'  vrliu'li  tlHmouMlratod  it  cliuicul  picture  speoalh 
characterized  by  the  jireHeuce  of  tlie  fungus,  but  not  otherwise  wdl 
markefl,  ko  that  at  the  time  he  couwidered  it  as  a  kind  of  chnmif 
pytemia.  It  was  reserved  fi>r  the  preseut  ■writer"  to  designatf^  *» 
"actinnmycosis"  a  jteculiar  t-aHe  of  [irevei-tebral  i>hlegnion  which  li* 
met  with  in  1S71*,  and  in  which  he  found  the  well-kuowu  granule 
familiar  to  him  from  his  exi>erienco  with  i^attle  a.s  the  ray  funpi* 
aud  through  this  and  tjther  oi)servatioua  he  thua  iutroduced  the  sttb- 
ject  of  at'tiuoniycosis  hitmiuis. 

ACTINOMYCOSIS    IN    CATTI^E. 
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By  more  careful  examination  we  ran  make  nut  distinctly  how  in 
those  apparently  firm  uiasses,  irregular  strantls  of  a  much  softer  huLk 
atance  nin.  Tliey  are  th«  irreyubtr  camilH  wliicli  Lave  numerous 
bruuehed  proceHHPH  filled  with  g^datinouH  gnmulatioiis  and  UHUiiIly 
with  fresh  pus,  or  with  only  HerouaHuid  ccmtaiiiiuK  tlie  t'Laracterintic 
fnngns  grauuh'K.  Only  wlipu  tliflv  arp  disteiuletl  do  they  show  well- 
marki.'d  L-oUections  of  pus  surrouudod  liy  a  thickened  layer  of  inoiat 
and  pale  granuIatiouH  covered  with  orauge-colored  8pot». 

All  exteusioD  of  the  disease  over  the  face  and  neck  fjccurw  annmj^' 
cattlo  ouly  exceptionally.  In  any  case,  such  a  tiling  nnnrH  njiich 
later  than  in  man. 

N**w  fju'ts  a«  l>rtmght  ftirward  l»y  James,  Pontick,  jnnl  ntiier 
authors,  allow  uh  Ut  reo^guizf  in  man,  aa  a  rule,  a  sftmewliat  ilitiVi' nt 
clinical  aa  well  as  iiuatouiical  ])ictui*e,  namely,  the  api>earance  of  a 
cliroiiir  "  phlpj^uioLi"  ill  Ihe  fnrni  i»f  ;i  (h'stmctive  iuHaninwition.  first 
lorjit.  then  KrailuuUy  spn-jidiiit^,  with  ln'ie  juui  tlit-r**  a  trndi-ntn  to 
l>urulent  degeneration.  I  (tliMerved  in  (me  of  my  narliest  cjises  that 
these  peculiar  gnt\^ths  liave  the  power,  Hki*  that  of  the  mali^;i:ant 
tunnjrH.  of  hrnaking  into  tin-  vast-nlar  systfin  iiiiil  i-tiusing  dist'iisi' of 

*  the  isame  kind  in  tar  distant  nrgauH.     By   this  evidem-e,  then,  tluit 
'     actinomycosis  can  rause  h\    metastasis   siinilar  ^rnwlhs   in   distant 

[Mtrtions  of  tlip  JKuly,  as  issi  i  c(»iunnm  among  cattle,  it  is  ht^ieved  that 

*  the  identity  of  ju-tiuomycosia  in  man  and  iu  animals  is  established, 

*  for  it  is  utnlrniuble  that  not  only  is  the  same  parasite  rosponsihle,  Init 
that   under   favorable    cireninstanceH  tlie    pathological    jiroducis    are 

'     similar. 

It  niav  be  mentioned  in  this  connection  tluit  this  uow-growth- 
ftmaiug  tendeury  is  oidy  facultative  in  the  ray  fungus,  and  I  Iwdieve 
that,  in  man,  the  pro4hicta  which  are  formed  by  this  parasite  in  the 
tiHSueR  can  be  ctmsideifd  as  iufeclion-ueijplasnis,  siieh  as  occur  also 
in  tuberculosis,  leprosy,  and  syphilis,  a  view  whieli  luis  undeservedly 
excited  tlie  opposition  of  such  n  rapable  writer  a.s  iJostroem.' 

Oeographical  Distribution. 

the   piist   ten   years   many    records   of  rases  have   been 

J  *-™  -^-^ous  sources,  so  that  the  exteusirtu  of  the  disease 

'  well  as  lhe^»"'  ^N'orld  caun^jf  be  doubted.     In 

nutorj"  DH   in  Germany,  there  are 

d.  England,  ami  Russia, 

a,  and   other  countries, 

m  France. 

intries  have  been  ana- 
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lyzed  the  more  certain  does  it  appear  that  actiuomycoeis  is  not  nadre 
in  the  western  hemisphere.  The  works  of  Byron,*  of  Hodenpyl,'  of 
Murphy/  and  later  of  Mallory^  show  this  to  be  the  case  in  the  Ignited 
States.  Similarly,  in  South  America,  the  contributions  of  BnUioefl* 
are  imxx)rtant.  The  disease  is  absent  from  Melbourne  as  Mao- 
Tueriiey  states  (1889),  and  Humphry  Marten'  confirms  this  in  the 
case  of  the  cattle,  on  the  one  hand,  in  Tasmania,  and  of  man,  on  the 
other,  in  Australia, 

Etiology. 

Since  the  pathological  condition  has  been  well  understood  and  the 
nature  of  the  disease  well  established  by  an  ever-increasing  uumlier  of 
obsen'ations,  the  etiology  of  the  subject  has  mai^le  great  advances,  not 
only  by  more  careful  oxamiuatiou  of  the  exciting  causes  of  thediseaise, 
but  especially  by  iuocidatiou  experimcntH  by  Afauassiew,'"  Bostroem, 
and  Max  Wolff  and  Israel."  In  ref*'ron<'e  to  jirophylaxis,  the  evi- 
dence secured  by  Johne,""  Soltraanu,"'  and  others,  that  the  spicules  of 
certain  kimls  of  cereals  servo  as  carriers  of  the  disease  was  of  very 
great  importance.  Tins  knowledge,  important  as  reganis  the  preven- 
tion of  the  disejise,  must  a|)i>ear  all  the  more  important  since  the  treat- 
ment during  the  hist  twenty  years  has  hardly  l)een  changed  from  its 
original  method,  namely,  to  remove  with  us  much  care  Jis  possible,  by 
meaiLs  of  tlie  kuife  and  the  sharp  spoon,  till  the  dise»ise  to  its  di»eiM*ht 
points  of  invasion. 

Nati'iial  Histohy  of  the  Kay  Fi'noub. 

Tlie  points  In-  whieli  tlie  ray  fungus  may  1m>  distiuguishtHl  from 
other  microorganisms  are,  under  thi-  niicntHcope,  so  distinct  tliat  its 
reci>gnition  i>y  even  the  least  experienred  may  ]>e  considered  an  easy 
tiisk.  Tlie  fact  tliat  tlie  reported  <'ascs  to-day  are  already  five  hun- 
dred in  nuinlMT  is  not  to  be  exi)lained  by  an  increase  in  the  disease, 
but  by  tlio  fact  that  it  was  formerly  unrecognized  and  was  confusdl 
with  other  chronic  infections  processes,  especially  tulx^rculosis  and 
"scrofula,"  and  to  some  extent  with  syphilis,  None  the  less  is  it 
poHstbl(«  that  many  indolent  i)hlegnions,  from  the  slowness  of  their 
c<mi*se,  an<l  certain  cases  of  jna^niia  whose  origin  and  manner  of  de- 
velopment have  iM'en  obscure,  have  been  taken  for  actinomycosis. 

Whether  it  is  in  the  pus  which  tlows  from  the  fistulous  oiH'nings 
or  the  cavities,  or  whether  it  is  in  the  mass  i)f  spongy  granulations, 
wt^  can  <listinguish,  even  with  the  unaided  eye,  the  rouml  fungus 
granules  which  are  usually  embedded  in  a  mass  of  pus.  They  are 
easily  distinguished  by  their  dark-yellow  color  from  the  yellowish- 
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white  pus,  and  to  the  attentive   observer   they   are   unmistakable. 

Uuder  the  microscope ^  they  appejir  uh  baHs  or  round  masses  singly 
or  iu  ]ipa|»a.  ^'ith  moderate  jiresHure  upon  the  o^ver-glass,  these 
bulls  si»read  out  into  a  number  of  i)rf*ceHses  iu  which  are  at  once  vis- 
ible the  characteristic  "  rays."  The  whole  aifair  remiudu  us  of  certain 
sea  iilgiis  or  of  a  wreath,  and  consists  of  closi^y  packed  fine  threads  in 
a  railiatiuK  arraugemout.  Thti  |>erij)heral  end  of  tlicse  thrwids  tilmws 
a  couKiderable  swelling,  clul>-8ha]iod,  with  liere  ami  there  brauche's  or 
hand-shaped  prolcjngatious  which  include  the  wlu>te  surface,  Jind  the 
more  marked  they  are  the  more  completely  do  tlicy  cover  thw  finely 
threaiVd  centre.     For  tin*  rajiiil  idciititication  of  its  presence  it  is  a 

•      good  plan  to  treat  the  susiKft^ul  pus  with  a  stnmt;  acid  or  a  strong 
alkali.     By  this  method  the  fungus  is  n<)t  injun^d  or  changed,  but 

I      shows  itst^If  much  more  distinctly  in  its  clearer  eiivirtnimfnt. 

In  addition  to  these  larger  c(uigl<nncratious  witli  a  ilistiuct  sul* 
phur  color,  we  meet  with  still  smaller  balls  of  a  gelatinous  appear- 
an4'e,  whicii  consist  nf  grjiyish  graTUilcs.  These  re[jresei:t  the  earliest 
developmental  condition,  and  consist  substantially  of  a  thick  mass  of 
threiuls.  These  are  either  entirely  siinple  or  branched,  and  at  the 
centre  are  closely  iuterwoveii  with  one  aimther.  Tlie  farther  from  tlie 
centre,  the  moro  loosely  placed  are  they  with  regard  to  each  other. 
They  do  not,  hov/ever,  lose  tbo  ray-like  arrangement  entirely  at  any 
point. 

Very  often  the  mund  or  elliptical  masses  of  actinomycotic  forma- 
tion possass  a  jtedicle  formed  from  the  threads  whi(^h  jtasses  into 
the  sniallej'  ball.  BoMtroem  has  called  this  the  root  tress-work.  At 
the  periphery  the  threads  becnmo  bulging  as  a  rule,  and  cud  with 
the  appearance  of  well-fonned  actinomycotic  mMlules.  In  addition 
we  often  se<^  formations,  sometimes  large,  sometimes  small,  which 
appear  cmly  imlistinctly  marked,  (»r  we  may  miss  such  structures 
altogetlier.  These  formations  were  formerly  considered  to  l)e  imma- 
turestjiges  in  tliedevelopmeiit  (>f  the  fungus.  T^istropin,  from  careful 
investigations,  is,  however,  of  tlio  ii[iinion  tliat  these  structures  are 
entirely  products  of  degeneration,  depending  upon  a  gelatinous  dis- 

I      teution  of  the  fungus  tlirejuls  in  c<insei|uence  of  mifiivonible  eouclitions 

f     of  growth  a»;ting  in  both  tlm  earlier  ami  the  later  stages  of  development. 

He  also  considers  the  dichotomous  or  fiuger-like  pnitnisious  t*>  be  of 

the  sfime  nature,  although  many  writers  have  tliought  them  to  indicate 

''^inning  or  jtrogressivo  fij>ronling,  aud  he  refers  their  4)rigiD  to  tears 

'ptnres  of  the  older  and  more  friable  formations.     Following  this 

regards  t'  des,  consisting  mtirely  of  threads,  as  the 

'd  im  fecimens.     Under  all  circumstances  this 

al   importance,  for  the  frequently  de- 
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scribed  bi-aiicLed  HweiliuKH  are  a  verv  cominou  but  in  no  war  iDiiiv 
I>ei]sable  attribute  of  actiuoinycoeis^  Bince  they  uiay  be  absent  in  d^ 
youuK€*st  and  to  all  appeai^auces  most  active  form«  of  the  «>i>5jLni.<Li 
The  t1i;iguoaiH,  then,  i»f  at'tiuomycosis  may  with  entii'e  correctness  k 
made  in  their  absence  if  the  other  h  'rtant  characteristics  of  tl» 
dineaao  are  ]ire8eut. 

In  (inler  to  get  a  clearer  result  the  Gram  method  of  staining  is  Ic 
be  recommended.  For  the  purpose  of  getting  a  dififereutial  staiiu  t 
preiiujiuary  treatment  with  aniline  gentian  and  then  the  use  of  Via- 


^K 
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partly  nf  bacilli.  The  latter  are  sometimes  single  and  sometimes  of 
variable  dimensions,  branched  and  containing  spores,  or  with  elub- 
sliapeil  prtK^esses.  On  this  account  Bostroem  thinks  that  the  ray 
fungus  l>elongs  to  the  iM^lymorphons  bacteria. 

CtflftireJi. 

Tiio  earliest  Buc^^essful  oultnre  exporiments  were  made  by  Bos- 
trtH^ni.  He  mixed  fresh  material  from  iirtinoniycotic  foci  on  ]>lat«s 
with  gehitin.  The  cc»l[)ui«^H  wliich  grew  liere  he  trauHferred  to  blood- 
senmi  plates,  Ou  tliese,  in  alnrnt  tweuty-four  hours,  best  at  a  temi>or- 
aturo  l)etweeu  'fVS''  and  37^  C,  cohmies,  looking  under  the  microscope 
like  dewdrojm,  appeared,  and  were  wldtish  or  yellowiwh  in  color. 
After  friurteen  days  the  spots  l>ecame  }jretty  distinctly  actinomycosis 
colonies,  especially  in  the  deeper  ijortions  of  the  cultures.  Since, 
aiTording  to  Buchner,  tiie  anaerobic  cultures  liave  succeeded,  we 
may  classify  the  orgaiiism  of  actinomycosis  as  a  fju^ultative  anaerolM>. 
The  observati<mH  of  Bostnx^m  that  agar-Kclatin  cultui-es,  even  after 
a  long  time,  and  even  if  entirely  dry,  may  still  conbiin  living  organ- 
isms, is  noteworthy  in  this  onuuoction.  The  young,  minute  yellow 
forms,  only  aliout  twelvo  hours  old,  consist  of  cocrus-like  granules 
from  which  one  or  twit  tijreads  extend,  lu  the  *'4jursfl  of  tlie  first 
day  there  are  visible  botli  siinph^and  bran<*hed  tlirea<ls.  After  thirty- 
six  hours  septa  ordiviiliug  planes  apjtear  in  tlu>fle.  Later  we  notice 
ou  the  ends  of  the  tlireads  knolt-like  enlai'gemeuts  whose  apjtearance 
is  tlmt  itf  tlie  well-known  specimens  seen  in  man.  M.  Wolff  and  J. 
Israel  were  the  first  to  see  in  cultures  the  short  comma-like  forma. 

iHoctilafioii  £x/ierimentti. 

In  order  to  decide  upon  the  value  of  the  evidence  in  cases  of  iu'tc- 
idatiou  experiments,  Bostroem  made  the  attem])t  in  vain  to  infect  the 
perittnieal  cavity  witli  the  products  of  these  inoculati<m  attempts. 
Wolff  and  Israel  were  succeissful  in  a  series  of  experiments  and  saw 
luuitir-like  iiiaHrtes  result,  wliich  were  clmracteristic.  These  masses 
contained  a  thick  felt-work  of  granules  ami  likewise  fork-shaped  r<>ds. 
From  the  positive  results  of  culture  experiments  we  may  consider  as 
proven  the  trauamissil)ility  of  actinomycosis  by  iuex-ulation. 

ACTINOMYCOSIS   IN   MAN. 
"Etiology. 

Qfl  ode  of  infection  in  man  is  tho  con- 

n  invade  tlie  organLsm.     It  can- 
ion  from  animal  U)  man  may 
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Modes  of  Entrance  and  Diffusion. 

Witli  sufji  ri  nural)er  of  possible  modes  of  eutrance,  and  of  cauals 
tliroii^^li  w  liii'li  tilt!  diseivsti  lany  \Hi  tlitf  used,  aiid  hy  tvnauu  of  the  leuij^tli 
of  Oa  fimi'sf,  it  is  distinctly  imiiortant  to  distiiigiiisli  tliti  different 
inethotLs  of  diffusion  of  the  disea.sc,  A\'e  inav  couveuieutly  eonnider 
that  there  are  four  groups  or  localitieK  of  ilistrilnitiou  of  the  diseast*. 
But  it  is  to  be  remembered  that  eacli  of  tiiese  four  forms  of  the  tlis- 
case  lias  oue  ceLtral  characteristic  inuuifestation,  aud  may  show  otht^r 
smaller  local  outhrnaks  at  various  iKtiiits.  The  Ux'i  occurring  in  the 
nwk  may  often  I m  referred  to  infection  from  penetration  ui  the  fungus 
from  the  mouth,  from  tho  tonsil:;*,  or  from  tho  <es<tpliagiis.  The 
loc;ilizati(hU  at  thn  level  of  the  middle  aud  lowe^r  dorsal  vertehrjB 
shows  itself  by  an  extension  of  tho  process  from  the  lungs  to  the  cos- 
tal ])leura  and  then  inttj  the  tleshy  masses  of  the  kmgissimus  doi-si. 
Involvement  of  the  iteritoneum  by  a  perf(»ration  fntm  witliout,  or 
from  the  intestine,  may  Ih>  considered  to  servn  as  another  form  of 
legioual  disciusc.  All  those  forms  of  cereals  which  have  stiff  or 
thorny  pnx*esses  or  hooka  umy  serve  as  carriers  aud  pro]>:igatorH  of 
the  disease.  These  spicules  fasten  tlieTiiselves  in  the  tinsues  of  the 
viscera  aud  gradually  Ixiro  small  cjiuals  for  tliemselves,  whicli  sooner 
or  later  reach  the  surface  and  cause  fistulous  openings.  Tlie  canals 
formed  in  this  way  furnish  the  means  for  the  penetration  of  the 
youngest  an<l  most  vigorous  fungus  colrjuies. 

Furtliermore^  it  cannot  be  doubted  that  the  ]>ropagaliou  of  the 
disease  may  bt>  assisted  Ity  wandering  fungus  cells,  such  as  might  l»e 
tioatiug  in  th<^  uir. 

The  above-describeil  tendency  ol  many  cases  of  actiutnnycosis  to 
the  formati<ni  of  extensJA'e  tistuhe,  to  extension  with  iiie  ap[H^arauce 
of  chronic  i»hlegmou  aud  progressive  intiltration  of  the  subcutaneous 
and  muscular  tissues,  appears  in  marked  contrast  with  the  very  acute 
manner  of  the  develnpnH'iit  of  the  disease  in  cattle. 

Nevertheless,  in  the  disease  in  man  the  tendency  to  the  production 

of  vegetative  growths  niiiy  be  absent  or  present  only  in  a  slight  degree. 

Tlie  tendency  to  new-growth  formation,  however,  lirriits  itself  inuch 

-    ii  -  j.„.  ^jj(,u  ^,f  fuii^as-iike,  aintarently  iiulifferent  granuia- 

be  that  this  qual"      ''epeuds  ujion  a  less  marked 

uinian  tissu©  t;  the  exteusir)n  of  the 

as   causi  nation  of   Habby,   un- 

♦issm  fatty   ilegeueration. 

3sts  our  tirst  iufor- 

ue,  which  coii- 


I 
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Hists  of  a  thick  massing  of  the  ftiugnn  gniuiiles  and  their  fatt^  dotriUui 
iu  additiou  to  the  ^olutiuuuH  i^rauahitinii  tii^ue,  hy  lueana  of  whirlt 
we  are  able  to  distiugui.sh  (.'ii84^  of  tiiiuple  HUpjiurutiou  from  diAmftM« 
of  actiuom.vcr»tic  ori^ii.  The  couditiou  of  tlie  granulatioa  tissne,  m 
we  have  described,  iu  such  cuHes  funiisheA  uh  with  reaaon  for 
microHcopic  examination  of  the  discharge  from  the  Hinuaes.  In 
that  test  confirms  the  prej^ence  of  the  characteristic  fun^a  gmnalBs, 
we  have  reason  for  a  certain  dia^jnosin  at  once.  Tlio  licoumcj  and 
truatworthineHH  of  nuch  a  conclusion  Imve  Iteen  shown  uuinbeorlMfl 
times,  and  the  confirmation  of  a  conclusion  thus  forme*!  ia  aiwriRtlr 
to  be  thouglit  of  in  connection  with  the  nnml>er  of  ejirly  iliagDOSt^ 
cated  cases  iu  which  a  disease  of  obscure  origin  should  have  reaeJiid' 
such  a  very  extensive  disscmiuation  in  bo  short  a  time. 

With  reference  to  the  nature  and  the  origin  of  purulent  edemeuti 
in  the  discharge,  two  things  must  \y&  empliasized.  First  coin*«  tlm 
element  in  the  discharge,  consisting  entii'ely  of  ])u»-like  matt4*r  from 
the  sinuses  aud  the  cavities  connecte<1  with  theiu,  cr>ntaiiiiiig  blood 
cells  and  bn>ken-<lown  granulation  tissue.  It  is  untjuestionable  that 
the  discharge  not  infre<iuently  is  nothing  more  than  ordinary  pus, 
aud  in  such  cases  we  may  consider  that  we  are  dealing  with  a  mixed 
infection  cause<l  by  the  entrance  of  various  pus-iirixlucing  orgauismti 
into  the  sinuses  and  their  communicating  canals.  It  is  evident  from 
this  variable  character  and  origin  of  such  cases,  and  consiilfring  tli^ 
clinical  significance  of  the  (ninilent  priKlucts,  that  this  is  very  im- 
jjortant.  We  must  rememl^r,  furthermore,  that  hand-in-}inii<l  with 
the  deatructivo  process  iu  the  tissues  there  are  associated  ct>mpli- 
catiug  pnx!esses  causeil  by  the  bacteria  (»f  RUppuratitjiL  All  i»f  tlir 
extensive  spreading  in  such  cases  is  in  the  direction  of  the  lortse  cellular 
planes  of  tissue,  both  subcutaneous  and  intermuscular.  Tlie  alreiulr 
existing  natural  lymph  channels  do  not  aa  a  rule  furnish  mMtns  for 
spreading  the  disease,  as  can  almost  without  exception  l)e  deraonstrate<l 
by  an  exauduation  of  these  vessels.  Therefore  the  pro|»agationiif  the 
disease  through  the  UKly,  as  the  writer  has  bo  convincingly  shown, 
must  be  to  a  hiiye  extent  through  the  bloo<l-ve6sels.  It  is  thmngli 
these  that  distant  organs  which,  apparently,  have  no  connection  with 
the  original  focus  of  disease,  l>ecome  involved  in  tlie  prixvss. 

Since  I  first  showed  the  pn>sence  of  clianicteristic  manifestations  iu 
various  organs,  the  brain,  the  heart,  the  spleen,  the  liver,  and  the 
kidneys,  the  existence  of  such  metastatic  formattona  has  t>een  under- 
hUhmX  withr)ut  difficulty.  Many  other  authors  hare  confirmed  these 
oliservations,  the  writer's  explanation  of  which  was  that  tlie  ap|>ear- 
ancen  were  caused  by  eml)olic  proceosM.  Tlie  appearance  of  the 
metastaais  is  always  immediately  and  distinctly   indicatiro  of  ita 
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tmf>  iialurt^,  V)nt  it  is  tint  hIwhvh  hhhv  to  decide  at  once  tlio  rftlation 
Ix'twtH'U  wlmt  aiipojirH  to  bo  tLo  original  fut-us  uiid  the  inftaHtjitic  de- 
jX)Hit.  We  luf  et  also  with  mauy  iutermediatti  fnriiis  of  mixed  infectinu, 
varying  from  the  chrouic,  practicHlIy  sterile  pyremio  abftcess  to  the 
well-uiarkcd  pathitj^uoiuouic  lesion  of  actiuoiuyoosia.  Tlie  latter,  the 
lunior-likL^  iiictaHta-sis,  Hometiiuea  of  a  golatimniM  coiiHiHteuce,  conwistM 
of  flenhy  fir  fat-like  uiasRPS  mnoh  reserabliu^  ^uminata.  No  iiuittor  iu 
what  directiou  the  sec-tiou  may  be  made,  the  hixuib  gehitiiums  quality 
is  evident,  often  with  a  very  chanictenHtic  honeycomb  appearance, 
and  in  various  parts  of  the  mass  we  si^e  sjiacea  containing  ^^rauules, 
and  collections  of  the  aotiuoinycea  interniiuslcd  with  greeuitih  pua. 

Pathological  Anatomy. 

In  aprecnieut  with  the  possible  modes  of  entrance  of  the  infection 
whicli  we  dt'.st'ril)ed  in  the  pret'pdin^  section,  we  differentiate  a  corre- 
sponding nun^lHT  of  patii(flogical  anatjiniical  forms.  We  may  excbtdn 
from  this  arranjieinent  a  number  of  coses  representiuK  various  stages 
of  transition  between  actinomycoais  and  soiuo  alow  forms  of  pyaMuic 
processes. 

ACTTXOMYCOSJS  tiF  THE   HeAI)  AND  NeCK. 

1.  To  this  division  belong  the  freipiontly  olisened  sponj^y  or 
gehitinons  iioduk^s  with  abscess  antl  Hiictuation  in  tlie  neck,  which  are 
so  often  associated  with  fistula  formation.  In  this  division  may  \\e 
placed  alH<»  cjiscs  of  the  disease  in  the  upper  maxillary,  facial,  and 
mastoi<l  re(^ionrt. 

2.  Oasi's  with  the  ilisease  in  the  inferior  maxillary  region,  includ- 
ing iuvolvement-s  of  the  tongue,  floor  of  tlio  numtli,  and  chin. 

3.  Ca,HPS  involving  the  neck  and  paratejaojihageal  ami  prevertebral 
tissue  with  mediastinal  disease  in  some  cases. 

ACTfNOMVCOSIS  OF  THE  AlR  PAHRAGES. 
(Primary  Actinomycosis  of  the  Lungs.") 

This  shows  itself  in  a  chronic  thickening  of  the  hmg  tissue,  start- 
ing in  many  small  areas  of  consolidation  of  jM?ribroncliial  origin. 
In  this  forns  ar  area,  which  gradually  inrrenses  in  size  an<l  iu- 
768   more  and    more  of   the    hibule   in  which  it   is,    there  is  a 
■  QolArnsifl  of  lung  tissne  and  extension  of  the  disease. 
d  disease  at  many  points,  or  whether  there  is  a 
'.bed  area,  this  iiitiltratiou  or  sclerosis  accom- 
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puaies  a  microscopic  breaking  down  of  the  tisHuee  involTed. 
of  bi*ettkiug-ilowu.proc*?ss  often  furuishea  the  HtartitiK-(»oiut  of 
extenjiions  iu  tlie  bronchiul  svatem  by  which  the  iictiuiituycxieiB  m 
dissetuiuutoil  through  the  lobule  in  question.  In  a  very  intereetiiig 
case  reiH>rte(1  by  InrHel,  th*^  cnrritfr  4tf  th««  iiif^rtinu  wivs  a  pittoo  of  A 
carious  trH~>th  found  in  the  n)ivl6t  <>f  au  area  of  lirokeu-ilowu  inflMnm^* 
tory  products  in  tho  Iuuk  ;  and  it  is  from  jast  such  prooesMB  tfaftt  thv 
begiuuiu^  of  what  eventually  V»ecome  larj:e  cavilieK,  iuvolviui; 
the  entire  1uuk>  uuiy  arise  and  make  the  diuirul  picture  iiU6 
reaemblingtuberculoaiB.  Extension  of  the  intliinuuitiou  to  the  pi 
furnishes  the  preliminury.  after  whicli  the  disuaso  re^wheB  Um 
tive-tissuo  layers,  and  t^iwH  rise  to  those  change  tor  is  tic  fomuition^ 
gelatinous  or  more  dense  and  cicatricial,  which  appear  l>ehind  tlt<* 
pleura  or  alou^;  the  riljs.  In  this  manner  the  prm'eBs  usumIIv  spi 
often  alon^  the  left  side  of  tho  ujsophagus,  stuuetimes  liut  mora 
on  iHitli  sides  of  the  thoracic  vertebra?,  until  the  whole  region  is  tZK 
Tolved  iu  the  diseiise  and  the  tissuefl  are  riildlotl  with  the  ehai 
sinusos.  Thi'  suft,  spouj^y  layer  thus  develojietl  iu  the  bu] 
tissues,  perhaps  several  centimetres  thick,  euveloiHS  the  lower  and 
posterior  pnrt.s  of  the  involved  lun^  and  gives  passage  to  thofifitoloaa, 
tracts,  many  of  which  o|>en  l>etwoen  the  scapula  and  spinal  culai 
The  pictoFe  is  thus  one  of  a  chronic  jkurapleuntis  or  of  a  retropi 
phlegmon. 

AcnNOVYOOBIR  OF  THE  DlOEflTTYS  TKAOT. 


The  disease  apjiears  at  various  places  in  the  stomach  and  inte»* 
iine»  especially  in  the  small  intestine.  From  these  points  the  pi 
extends  to  tho  iliac  foasa  nud  also  other  sections  of  the  peritoi 
\Mien  there  is  preliminary  uilhesion  of  the  diseaHeil  i>ortioa  U>  any 
l>art  of  the  aUloiuiual  wall,  the  outbreak  of  the  disease  maailestt; 
itself  at  H\ich  a  point,  sometimes  directly,  or  sometimes  by  bun 
iug  l>euejitli  Poui)art's  ligament,  or  even  on  the  anterior  surface  of 
the  thigh  ni  the  level  of  the  lesser  trochanter.  In  other  case«  tlie  fot- 
matiou  of  |«^iitonoal  adlie-sious  allows  the  pnx^ess  to  involve  the  liTer 
or  the  ovaries  and  tubes. 


AcTiNoan'ooRxa  o?  tite  Skik. 


If  we  except  thoHe  csHes  which  start  from  iufeotiou  from  tJM 
we  sliall  find  that  tho  skin  of  the  rf>st  of  the  body  is  very  nrsljr, 
affivted  by  actinomycosis.     There  remains  a  fiur  projiortioii  of 
in  which  at  aatopny  it  i*«  impossible  to  determine  tlie  jioiut  of  im 
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I     sion  of  tho  disease,  nud  such  cases  lui^lii  perliapa  be  pLiced  in  a  group 

by  llieuiselves. 
;  AniDUg  421  cases  of  Dlieli, '"  there  is-erD  51. M  jier  ceut,  hx-uhzed  iii 

,     the  uefk,  av,  im-ludiii^;  the  ton^iio,  5o.o   [kt  ceut.,  1-i.H  per  cent,  iu 

the  hiu^^s,  '21  per  ceut.  iu  tli«^  jiKbuueu,  2.*i  per  ceut.  iu  the  .skiu,  mid 

7  per  ceut.  with  the  locatiou  iindescribed. 

f 

I  Symptoms. 

» 

,  Actiuonivt'oHis  in  ni  first  a  Un-al  diwcase,  uud  in  of  hIow  deTelopnient. 

Thirt  f;ict  is  iniportaut  iu  res|»ect  to  iirnfjiKisis  find  treatment,   iiud 
I     likewise  em|)huBiiiv.s  the  fact  that  we  should  attend  tc*  tho  removal  of 
J     the  \i*cii\  iufectiou  at  the  earliest  possibl*^  inoTiieiit. 
J  Actinouiycijsis,  tlieti,  ap]>ears  to  iis  a  chronic  disease  with  au  ex- 

traordinarily iiisidioiis  and  proloii^cil  course.     The  initial  stands  are 
usually  sij  obscurt*  that  the  tru«  nature  of  tli«disi'asc  freipicntly  re- 
I     niaiuH  iiudisoovered  for  a  lon^;  time.     This  peculiar  indctiniteness  of 
,     HvuiptouiK  and  sh>wucss  (if  pntgreHs,  seen  in  very  few  diseases,  and 
the  fact  that  the  disease  is  n<»t  liiuittnl  tt)any  particular  or^jan,  hel]>  to 
I     make  up  the  clinical  ]»icture  of  this  ujiusual  atVcction,     Wc  may  first 
see  something;  characteristic  ttf  actinoniycosis  when  there  is  some 
external    obJHctivH    niauifpstation,    after  a  Ioniser  4)r  slK)rtt'r  perifxl, 
perhaps  when  thedisease  has  run  half  its  course^  in  the  re^i^ii  '^^  the 
jaw  ami  siile  of  tiie  head  eir  iHM-k,  or  iu  the  more  olwcure  re^jiou  on 
either  sido  of  the  vertebral  colninu  alon^  the  tt^scipha^'us  or  more 
postentu'ly,  or  in  some  cases  iu  the  iliac  fossa  and  penneuni,  or  on 
I     the  antcritir  surface  «>f  the  tliij^di.      There  are  very  few  portions  r)f  the 
I     luiutan  Unly  which  may  not  be  thn  seat  <if  the  actinomycotic  process, 
f     and  ahnnstun  orpin  whi«'h  may  not  funiisli  lodgment  for  its  primary 

^       foCUH. 

^  From  all   the  hiuts  which  we  have   mentioned  we   may  d(^duce  t\ 

I     comprehensive  description  of  the  course  of  the  disease.     We  must 
^     remember  tliat  the  invasion  of  actinomycosis  and  its  extension  from 
f     its  ori^iual  focus  may  occupy  Hindi  a  lou^;  time,  and  may  involve  ao 
many  orj^ans  that  the  whole  clinical  j-ticture  is  that  of  chronic  pvremia, 
for  which  it  may  1m>  mistaken. 

Haul  a/i'f  Xci't. — Tiie  tou^h  tputUty  (»f  the  indltratiou  in  thos*? 
cases  involvinjr  the  extermd  jfarts  of  the  Inxly,  especially  the  head  and 
•k,  M-ith  the  tendency  tn  extension  by  burrowing,  is  characteristic 
ca^ieH. 

•nycoBis^tf  the  respiratory  paHsayes  touh  ita  course 

«rauces  of  a  chronic  intlammaticn  of  the  Innt^s, 

'■hows  Ik  teudout.'y  tu  hofteuiug  aud  the  formation 
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of  cavities,  and  is  oftou  aorom]winied  bv  Hvmptonw  which  ohtn^U 
reHenibli*  thoHO  of  enii>h.vHema.  We  also  see  symptomfl  re femhlrt  U* 
pleiirul  irritation  and  crm^di,  often  witli  free  exi^ei'toration.  The  latter 
is  Hiimetimos  muoopunilent,  sometimes  mixed  with  blood,  and  oom- 
monally  putrid.  The  preHPiK-eof  lu'tiuoniyiMwis  ^'raimlt^  in  thesputoin 
is,  however,  not  invariable;  although  it  would  Ik*  exjiectcHl  from  ihr 
condition  of  brouchopneumouia  with  iutlanimation  and  det<eu«^ratifjii 
fouud  at  autopsy,  and  with  tlie  Hj>ois  of  Hoftening  and  breaking;  down 
of  lung  tissue  so  near  the  bronchi,  that  the  t*x|HX'toratiou  uouM 
regularly  contain  such  evidences  of  ilie  disease.  In  tbirty-fonrcasefi  of 
pulmonary  actinomycosis,  recently  collected  by  Hodenpyl,  we  find  onlv 
nine  instiiuces  in  which  the  disease  was  shown  by  the  sputum.  Id 
nine  other  cases  it  was  possible  to  find  the  fungus  in  the  poa  di»- 
charged  fri>in  the  sinnse^  in  the  chest  wall,  while  in  the  other  cisw 
ihe  search  was  in  vain,  or  was  not  made.  In  addition  t<>  coogb  and 
ex[>ectorati(m,  fever  is  the  most  imiH>rtant  symptom,  and  ta  asttaUj 
irregular  in  type.  Just  as  is  usual  in  the  later  stages  of  tahe- 
we  see  the  emaciation  and  the  exhausting  night  sweafaa  and  oUier 
pearancea  of  pulmonary  trousumption. 

If  the  fever  assumes  a  more  and  more  hectic  character,  tht*  di: 
may  dnig  itself  along  through  months  or  oven  several  year*,  until  gw»- 
eral  exhaustion  or  tlie  occurrence  of  complications,  such  an  tuber- 
culosis or  amyloid  defeneration,  endangers  the  ]>atient*a  life.  With 
the  signs  of  increasing  pnlmoniiry  involvement,  we  soon  have  the 
evidences  of  pleural  inflammation,  sometimes  very  prttminent,  somc^H 
times  olwcure,  with  the  formation  of  m4>re  or  less  dense  or  fatty  ti»-^™ 
sue.  Numerous  sinuses  and  fistula  may  form  with  the  extension  of 
the  causative  infection.  This  tissue,  often  very  thick  and  strong, 
may  extend  directly  into  the  mediiuHtinal  or  i)revertebral  spaces,  or 
into  the  retroplenral  regicm,  and  whpu  tlie  slowly  increasing  and  ex- 
tending fistnhn  have  finally  formed  external  openings  through  the  wift 
l>arts  of  the  htwk  we  have  a  system  of  comniauicatiug  paaaageo  rub- 
ning  from  the  crater-shai>etl  sinus  openings  to  the  gangrenous  tumor 
formations  in  the  lungs  or  ehiewhere  in  tlie  thoracic  cavity.  In  mwaj 
cases  in  which  the  examination  of  the  sputum  has  been  negaiiTas  t 
methodical  examination  of  the  pus  in  tlie  pro]»er  way  may  be  miefal. 

Ittfetih'iip. — Still  more  difficult  is  it  to  make  a  diagnosis  in  the <•*!*«• 
of  intestinal  localization.  The  diagnosis  is  often  clear  only  when  the 
destn]ctive  process  in  the  intestine  has  reached  and  involves:!  the  al>- 
<lominal  wall.  Usually  the  destructive  proceiis  extends  so  slowly  from 
the  portion  of  intestine  immp<iiately  involved  that  the  neighbr)riog  coils 
have  time  to  l>ecome  lulhereut  to  ejich  other  and  tlius  prr>tect  the 
general  i»eritoneal  cavity.     Tlius  our  first  correct  idea  of  the  di 
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may  be  ^ot  from  the  o|.»euiuK  tlirou^li  the  alxlouiiuul  wmII  made 
poRsible  by  tlm  fornijitiaii  of  ji(llit*Hi(jiiM.  In  ronsequence  of  this  in- 
volvement of  tlie  jilHloiiiiiml  wall,  wo  tint!  developed'  a  hard  mass  of 
characteristic  iuiiltmtiou  with  sinus  formation,  the  discharge  from 
which  gives  \\h  tlie  tirst  .ttcurate  information  as  to  tiift  charactfr  of 
tlie  disease.  Not  mjcommouly  tho  lesiou  "  points"  in  the  lumbar 
region  like  a  ])arauephritic  jihle^naou,  or  like  an  abscess  coining  from 
disease  of  tlie  ap|>emlis  pointing  in  the  lumbar  regitm,  or  a  psoas 
abscess.  Siure  the  at^tiIiOInycoti('  swelling  has  a  teudeucy  to  extend 
farther  and  farther  from  its  original  focua,  even  as  far  as  the  tro- 
chanteric rt;gi<>n,  th(*  reHemblauce  to  the  abscess  of  verli'brul  origin  is 
still  more  marked.  Similarly  but  more  rarely  the  external  opening 
may  be  in  the  gluteal  or  periueal  region.  S<imetimefl  tho  collections 
open  int<»  sacculatious  in  the  iil>doiniMftl  cavity,  thereby  causing  a 
progressive  chronic  peritonitis  whicli  may  involve  other  regions  of 
the  abdominal  cavity  or  of  the  intestine,  or  may  open  iuto  the  bladder 
or  any  other  abd<munal  organ.  Under  all  circumstances  the  course 
of  the  disease  is  that  of  a  sacculating  peritonitis  whose  diagnosis 
has  long  been  one  of  the  most  difficult,  nnless  we  can  get  some  such 
aid  as  that  afforded  by  the  presence  of  the  fun^^us  grautUes  in  the 
diHcharge. 

Skin. — Actiuomycosin  involves  the  skin  very  nirely.  Sometimes, 
however,  we  see  it  in  the  Inrra  of  small,  fungous  growths,  sometiiuesiu 
tlie  form  of  granulation  masses,  sometimes  in  that  of  crater-Mhaped 
ulcerations.  In  otlier  cases  the  eruption  npiiears  more  like  dissemi- 
nated nodules  which  are  healing  in  tho  centre  and  ulcerating  at  the  pe- 
ri] ihery.  In  any  case  tljere  is  at  the  sain*!  timecitln'rau  Jnttltrationor  a 
sclerosing  involvement  of  the  sulx'utaneous  tissue.  In  auch  cases  the 
treatment  of  single  masses  is  of  so  little  avail  that  the  renuival  of 
even  a  hirgo  number  of  them  does  not  in  any  way  prevent  tho  growth 
of  more,  and  the  continued  progress  of  the  disease. 


I>i  agnosia. 

Since  the  significance  of  the  ray-fungus  granules  lias  l>eeu  known, 
and  since  their  ransative  role  in  exciting  tlie  ^Towth  ctf  certiin  granu- 
lation tissue  and  the  fornmtiou  of  pus  foci  has  been  decided,  the 
diagnosis  of  actinomycosis  may  be  considered  easy. 

If  by  chance  even  Avith  such  ati  inipttrtant  diagnostic  aid  we  meet 
with  ditBculties  in  deciding,  the  proof  will  rest  ujhiu  the  kind  and 
number  of  external  manifestations  of  the  diseiwe  which  a]>pear,  aud 
the  limited  number  of  regions  of  the  1>ody  iu  which  it  is  IfU'alized. 
A  hardly  less  important  hindrance  to  an  early  definite  conclusion 
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couaista  iu  the  length  of  time  which  may  ela 
to  iiifertidu  Mml  the  be^^iuuiug  of  the  dis* 
should  never  noglect  to  oxumiue  for  nctinon 
all  ciiHt^H  oJ  J4  ilmihtful  unture  tduiraftt^rized  b, 
tit)u  tissue,  Untuhxs  axid  ubticesses. 

Prognosis. 

Siuce  the  removal  of  nil  parasitic  germs 
Ihc  succKSHful  trealiut^ul  of  the  disease,  it  is 
j)i*Md  upou  tho  ncch>sHibilitv  of  each  focus  , 
sious.  Xh  \*ny^  ;is  these  ftx-i  are  ou  the  ext« 
aud  are  accessible  to  surgical  treatment,  vi 
ctverconiiii^  tlie  disease.  As  soon,  lioweve 
jieue^tratfd  iutu  tJu>  deejjor  portiims  or  into  c 
ities,  th^  (hingcr  at  once  ariMcs  that  one  or  in 
invaded  io  such  an  ext^^nt  as  to  endanger  or 
alizution  of  tiio  disease.  The  more  au  orgi 
Ijcconies  tlm  danger  of  tliei  disease  luvaking 
Such  mi  iKvurrence  means  the  unlimited  spr 
germs,  aud  thus  the  impossibility  of  freeing 

Treatment. 

AUhough  liillroth  aud  lllich   claim   to 
actinomycotic  patients  from  the  injection  of 
as   is  seen  in    tnlirriulosis,  I  have  not  be( 
ol>servatirius.     In  tlio  case  of  a  supixiaed  c* 
H'JLction  i-emained  absent,  I  found  at  autops 
actinomycosis  instead  of  by  tiio  expectetl  t 
al>le  action  of  tuberculin  iu  the  cases  uieutio] 
must  be  accepted  with  reserve,  since  lx)th  ciis* 
and  snrj^'icid  itH'iisnn-s ;ilonn not infrpiiuontly 
ticial  localization  iu  the  maxillary  region  aud ; 
coiiditi<tn!4  for  treatment,  and  we  may  o]ven  tl 
theif  (Miuti^uts,  and  treat  tlicm  nnil  the  fiat 
liw'ny  all  thcgranulatinu  tissue,  with  the  ud.d: 
age.     This  is  usually  sufficient  to  prevent 
less  well-fircumsrribpd  and  nion*  iudnrated 
characteriMti'-s  of  iiihltratious  sh'  >\v  greater  r© 
it  is  a  good  jilan  to  use  injections  of  1  :nOO  1 
bition   rejieati'd  several  times,    instead  of 
formerly  pm])!oyed.     When  the  disease  is 
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arc  metaatatic  involvemeuts,  we  must  proceed  according  to  the  gen- 
oral  niles  of  surgery,  at  the  same  time  that  careful  attention  is  given 
to  any  appearances  of  increasing  general  infection,  to  the  occurrence 
of  fever,  or  to  any  effect  on  the  general  condition  of  nutrition. 
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Sjpiomjms, — Lyssa,  Hydrophobia;  Fr.,  Bage;  Qei.,  Hundstmth, 

JVassemchcH. 

History, 

Democritus  of  Abdera,  the  so-c^alled  lauKliinR  philosopher,  in  the 
fiftli  coiitnry  u.c,  is  iwcroditxul  with  tho  earliest  accouut  of  rabies. 
H*i  regarded  it  Jis  an  inflammation  of  tJio  nerves,  a  severe,  spasmixlic 
disoaso,  like  tetanus.  It  did  not  excite  his  risibility  either  derisively 
or  incrednlously.  His  ojnnion  was  like  that  of  Celsns,  who  (k.c.  21) 
wrote:  "It  is  a  most  miserable  kind  of  disease,  in  whieh  the  sick 
man  is  at  the  same  time  tormented  by  a  dread  of  food  and  water,  in 
which  condition  hop*^  is  reduced  to  a  narrow  liinit."  Aristotle  (fourth 
century  B.C.)  refers  to  rabies  in  tlie  doji;  and  its  transmission  to  other 
animals  when  bitten.  Hippocrates,  contemporaneous  with  Demetrius, 
makes  no  mention  of  rabies,  not  l)ecause  he  did  not  know  of  it,  but  no 
ciuse  was  in  liis  porscmal  knowledge.  Unlike  philosophy,  medicine 
cannot  dispense  witli  experience.  For  like  reason  Trousseau  (1850) 
discusses  the  disease,  but  Graves  (1848)  does  not.  The*  description 
of  tho  fonner  is  unsurpassed  in  the  vivid  actuality  with  which  the 
clinical  ])henomona  are  i>resent*»d.  It  was  reserved  for  Pasteur,  in 
IftH'J,  to  treat  tln^  disease  with  definite  scientific  ac<;uracy. 

AnrUnl  .inflioritlis.-  -'M.iiuy  of  the  ancient  classical  writera,  his- 
torians, ])hilosophers,  i^x'ts,  and  ]»hysiciaus  refer  to  rabies.  Xeno- 
]>hon,  44o  n.c. ;  Ovid,  107  h.c;  Virgil,  70  u.c. ;  Horace,  Oo  ij.c. ; 
Plutan'Ii,  first  century;  Galen  and  Co'lius  Aureliauus,  131  a.d.  ;  the 
f(»rninr  styles  rabies  the  woi^st  of  all  diseases,  Rhazes  (922  A.D.)  and 
Avi(u'niia  (KKJO  A.n.),  and  succeeding  authors  contributed  nothing  of 
irnjiortauco  to  our  knowledge  of  this  disease. 

/•Jiirltf  MiMlvni  Aufharifics. — Centuries  elapsed  Ix^fore  the  earlier 
modern  writers  resumed  the  investigation  of  rabies.  Boerhaave  (1700 
A.n.)  and  Van  Swieten  (1771  A.D.)  refer  to  i)ain  in  the  bitten  part  and 
neighboring  regions  as  jiremtmitory,  which  sometimes  like  an  aura 
radiates  along  the  nerves.  The  latter  makes  the  important  observa- 
tion that  in  a  case  of  rabies  in  man  "death  was  not  preceded  by  con- 
vulsions or  struggles,  but  as  if  universal  paralysis  caused  death." 
Vol.  XV.— 83 
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Jolm  Hunter  (1776)  is  responsible  for  the  statement  that  only  Br^ 
l>eT  ceui.  of  tho^e  bitten  became  rabid.     Mageudio  and  Bon<>L4*t  (1813) 
*'pr4Mluced  rabies  iu  dogs  by  iu(X!ulating  the  saliva  of  a  riihid  moi^ 
afterwards  the  experiment  was  confirmed  bv  Beyuault  At  Alfurl* 
MartK'hetti  of  Moscow  (18*20)  jisserts  that  iu  all  cafies  iu  which  luwli- 
cal  treatment  has  not  l)een  early  applied  small  knots  ap|>ear  under 
the  tongue  at  the  of>omngs  of  the  submaxillary  inlands,  and  Uul 
by  the  use  of  a  probe  a  Huctuatiug  fluid,  which  is  the  hydrophofatt 
pi>isou,  may  l>e  perc^Mved.     Fifteen  oases  came  under  truatsneill  OD 
the  same  day  and  twelve  exhibited  the  knots.    They  usually  apfieoreJ 
within  the  third  and  ninth  days  after  the  bit<>.     Manx'hetti  «T»wiii^ 
the  mouth  once  or  twice  a  day,  and  aa  hcmiu  as  these  knots  or  pnstolat 
appeari'd  tliey  were  openetl  andcauteri/-'*!  witli  a  red-hot  Doe<lle;  afirr 
which  the  patient  was  miule  to  gargle  frtHjueutly  witli  a  dr»o*H-tiim  iif 
broom.     If  the  knots  were  not  u|>eued  within  tweuty-fuur  htmrs  the  |Mii- 
sou  was  reabsorlied  and  the  patient  died.      Thirty -eight  patieuta  were 
thus  cured.     Sixteen  were  well  three  yean*  afterwards  ( HVtttmiwitrr 
lU'i'tetv,  18'24).     Morgagui  doubted  the  efficacy  of  the  al^ore-deHcrilwd 
treatment.     Tn>uHHeaux,  as  late  jia  ISOI,  reganled  these  stateuiento 
as  worthy  of  attention.     Dupuy   (1824)  states  thut  uniformly  he  baa 
found  the  sjiiLud  cord  softened,  difBueut,  and  of  a  dtH'p  yellow  color, 
es[>eiMally  in  its  lower  portion.     Youatt  (1850),  who  is  reported  to 
havH  relietl  on  nitrate  of  silver  as  a  caustic,  is  said  t<^  have  l*een  bttteo 
seven  times  with  impunity,  and  finally  to  hHve  died  of  thiii  diiwwm  ia 
spite  of  his  own  remedy.     M.  H,  Bouley  refonls  tliat  only  twenty  or 
twenty -five  cases  of  rabies  (x^cur  anuually  in  a  population  of  thirty -aix 
millions.     W'ataon  (188.'))  asserts  that  the  Earl  of  Richmond  died  of 
rabies  from  the  bite  of  a  tame  fox.     Yirchow  and  von  Ziemas^n  (Bol- 
linger, "reject  the  thef>ry  of  H|Kmtaneous  development"  (1875).     Dur- 
ing this  x>eriod  it  was  already  known  that  the  saliva  or  the  nervooB 
tissue,  hyitodermieally  introduced,  could  propagate  rahien  frum  man 
to  the  lower  animals  as  well  as  from  the^e  to  one  anotht^r. 

ReceiU  }Mern  Anthoniies. — The  ep<xjh  of  rtK^ent  accurate  iiiresti- 
gation  datos  from  1880.     It  nmy  bo   regarde<l  as  the  capstone  of 
Pasteur's   mental   monument.     Around   the  shaft  i\v^  imiieriahAhl^ 
engraven  the  mimes  of  lloux,  Chaml)erland,  Clraucht^r,  and   us  tbtt     ^ 
mastf^r  desinnl,  that  of  Thuillier,  who,  before  its  iMnnpl^tiou  died  li^H 
cholera  in  Egyjit;  Dudaux,  hmnder  of  the  AunttltA  i/r  t' JfiMtitttt  f^J^^ 
(f in' and  since  l8Sk5  Director  of  the  Institute;  M»*trhnikttff.  Dinvliht 
of  Bactoriolngicnl    De[>artmeut,   Nocard,    Babes,  Strauss.   Ciibuett«\ 
Yersiu,  Gamaleta,  and  Oaltier  (1881).     The  btwik  of  Keiuiud  Su7j>r 
in  English  (1887)  is  an  atlmirable  preaentation  of  the  whole  aubjivt 
at  that  dato.     Victor  Horsley's  experimental  domouatratiou  of  rabiea 
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in  the  deer  i*f  the  Eii^j^litih  parks  is  nn  example  of  accurate  work.     In 
Italy  were  Tizzoni,  Cantani,  and  Bniscbettini. 


Geographical  Distribution. 

Thf*  rof^ional  prevalem'p  of  rnbies  is  a  field  fertile  in  ill-ascertained, 
conHictiuga-ssertious.  Virclmw  in  inclined  to  regard  GreeulrLiid,  Den- 
mark, tlie  wLole  of  Africa,  and  ports  of  Asia  and  South  America  as 
exempt.  Bomliu  (iK(il)  tliiuks  it  rare  in  the  tropirs.  In  18(i0  it  was 
epiKootir  in  Greenlimd  while  tliB  tfniperatnre  was  at  25"  below  zero. 
In  Coustautinojile,  often  referred  t<i  tw  free  fi-om  the  disease,  it  provaileil 
extensively  in  1K^\).  It  rx-curs  in  E^ypt  uotwithatandiuK  the  denial 
of  LaiTey.  "In  MiHsnuri  and  Ohio,  in  18(10,  ho  many  rattle  were  de- 
etroyed  by  this  disease  that  the  owners  sought  reimburseniont  from 
the  govorumeiit."  It  is  said  to  be  rare  in  California.  In  London  1m?- 
tween  1(>08  and  1728  no  nwes  are  noted  in  the  moriuary  statintif^s, 
snl>He<  inently  eaneH  are  regidarly  reported.  In  Hamburg  it  wa.s  epizoo- 
tic from  1851  to  185(i,  when  (i()0  authentic  raseH  oi-curred.  In  Saxony 
Iwtween  1853  and  IHTiT  there  were  807  genuine  or  Hnnperted  cjisps. 
In  Bavaria  fn^nl  1803  to  1867  among  275,000  dogn  there  was  a  yearly 
average  of  8iHt  cases,  genuine  or  suspected.  The  fon^goiug  account 
is  from  Boulanger,  who  asserts  in  itiilics  that  no  laud  or  coimtrv  is  free 
from  hydropholna. 

The  ftt'Ufitutol  pirrrrlrurt'  of  rabuv  is  assigned  by  ndgar  lielief  to 
niid-Hurnmer  or  dng-days;  probaVily  an  outcomo  of  iissociation  with 
the  asceudeinn'  of  the  dog  star  (Sirius).  "In  respect  to  the  seasoDH, 
no  very  decided  preference  is  evinced  for  any  particular  i«»riod.  It 
may  rage  at  any  time,  but  appears  to  bo  slightly  more  |>revalent  dur- 
ing the  spring  and  snnimer  months"  (Bollinger').  The  ai>]>ended 
table  from  Suzor  does  not  beiir  out  this  statement  as  i-egards  summer 
months : 

Juot,  July,  and  August 14 

Marcli.  April.  iiihI  May 85 

September.  Oclobcir,  and  November 3S 

December,  January,  aod  February 14 

Within  my  own  knowledge  two  c-ases  occuiTed  in  February,  one  in 
January,  three  in  Peceniber.  There  is  some  evidence  that  prolonged 
heat  may  prtiloug  tlie  iucubative  stage,  and  some  that  it  may  postpone 
the  time  of  deatli.  J.  M.  Byron'  states  that  a  cord  in  the  incubator 
at  40^"  C.  for  eight  days  ]>roduced  when  inoculated  into  rabbits  marked 
sympttimsof  rubies,  but  the  animals  did  not  die.  "Moderately  high 
tem]>eratureH,  acting  in  experiments  in  tubes,  have  an  attenuating  in- 
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flaence  nn  virulent  cords;  atmospheric  t«iiiiiM*ratur6  infliionciDt;  inoni- 
Int^^tl  auimals  seems  tn  atfect  the  viinileucf^,  but  further  oxperijnaiktal 
thita  are  needed  before  deriving!:  any  detiuite  toucbwion. "  Dr.  AeonAit, 
of  Havana,  rei»orted  to  Dr.  Byrou  the  same  irregularidoi  in  eiperi- 
mental  rabies  during  the  hot  sammer  nionthH. 

RABIBS    IN    ANIMALS. 

The  animalH  subject  to  rabies  are  aiuouK  tlie  Omuivora,  OamiTnci^ 
Horbivora,  Bodenta,  and  it  in  tiHsertetl  Hauriana  tiutl  BjitrmThiaoA.  tl>«M 
I>erhap8  withiiut  adequate  proof:  man.  do^^.  cat,  horse,  cow,  abwm 
^oat,  Hwine,  deer,  wolf,  jackal,  and  aUIe<l  sj>ecieM.  lLd>biis  aimI 
guiueur-pii^s  are  the  exjierimental  subjeots  of  this  diseaae.  Tbero  in  wt 
mention  of  its  prevah?nee  anions  lions,  leo|»jirdrt,  or  wildouts,  Imt  it  i* 
proluible  that  the  disease  could  1>e  ex|>erimei]tdl.Y  ntuvMVtMl  U*  thf^m. 
It  can  l)e  ho  transmitted  to  the  dora»»«tie  mouH<^,  wUirh  is  vi»ry  Ktisot^f  kti- 
ble  to  tlio  disenae.  It  exliibits  the  sifius  marketUy.  The  lUstmlfr 
of  motility  is  very  evident  when  this  activi^  liltlHaninuLl  is  so  sitiufnl 
as  to  enable  it  to  exercise  freely.  A  small  ca^o  with  a  rompart- 
raout  o]>euiuK  into  a  H^cht  tin  and  wire  Iwr  whr»el  so  ronstrnctt'd  w 
to  it!Volve  »5asily  affonls  the  mouse  an  opportunity  to  dispUy  its 
agility.  It  delights  in  turning  the  wheel,  which  it  dues  rapidly  aui 
with  exact  coonli nation,  never  missing  t^i  place  iia  foot  ii[Min  the  bar. 
The  onset  of  nibies  is  shown  in  the  slower  movement,  in  misnibg  th« 
bar,  in  thi*usting  its  extremities  l^otwoeutlie  liars,  audntopping  often  to 
rest.  From  this  condition  the  disease  develojm  in  the  ilireciio^  of 
quiet  or  of  excite*!  rabies.  In  the  former  the  moase  t4tndH  Ut  toat  If 
undisturlx'tl  llio  disease  is  not  endont,  there  lunng  only  a  de|^o  tii 
tremor;  but,  fon^eil  to  move,  the  usiml  inriionliuatiou  Ijecckmtvt  main- 
fest.  It  attem]>ts  to  revolve  the  wheel,  fre4|uently  missing  tJie  \mt* 
At  a  further  stage  it  turns  tlie  wheel  vnih  its  fore  linilis,  tli*-  hind  oom 
being  extendetl.  motionless,  and  drjiggeil  outstret<.*hed  backwards, 
[MiralyziHi.  In  tlit^  t>xcitivl  form  there  is  a  tinidonry  to  rviRtl««iuiOM; 
slight  disturlMinco  causes  it  to  stjigger  from  one  cnmimrtment  ti>  tb« 
other.  It  struggles  to  revolve  the  wlu^el,  falling  from  aid^tosida 
and  over  and  over.  Ilecoverj'  even  in  tliis  adviuiced  stiige  ia  not  iin- 
1H>sHible  in  the  mouae.  In  the  rabbit  it  lias  not  1>een  olMorrod 
occur  when  th»^  symptonm  have  fully  declareil  themsolvea. 

So  characteriatic  are  the  aigns  of  this  dis4Vise  in  the  momie  that. 
except  for  tho  purjMWf^of  exhaustive  demonstration,  the  transfer  fnmi 
mouse  to  rabbit  is  sniM^rt^rogative.  It  is  readily  traiisfcrablo  ait  the 
6X[ienraents  cit^l  below  abundantly  demonstrate.  The  mice  reot«i>'wl 
injectioua  into  the  subcutaneoas  tisane  at  the  root  of  tho  tail.    A  piece. 
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2  cm.  long,  of  the  nioduUa  oblongatft  of  a  rabid  rabbit,  was  rubbed 
up  in  1  c.v.  of  bouillon.  Of  thin  five  minims  were  injected  into  the 
back  at  tlio  junction  of  the  tail,  with  aii  ordinary  hypodermic  syringe. 
In  tlio  return  control  experiments  the  medulla  oblongata  of  these 
mice,  in  which  the  disetuso  had  l)eeu  exi)erimontally  produced,  was 
UH^d  to  inject  the  trephined  rabbits  sulxlurally. 

The  Honive  of  tlie  material  in  all  cases  except  three  wtis  the  me- 
dulla oblongata  of  rabid  rabbits.  In  these  three  exceptions,  in  which 
rabies  did  not  develop,  hypodermic  injections  were  made  of  material 
from  the  m<'dulla  oblongata  of  a  rabid  hen,  from  the  medulla  of  a 
rabid  mou.s<^  and  from  a  <nilture  from  the  medulla  oblongata  of  a 
rabid  man.  Eabic  virus  in  a  hon  Ifaving  a  temjjerature  of  108°  F.  l)e- 
comes  sterile,  and  caHcs  of  cultures  from  it  producing  rabies  are  un- 
known, HO  that  one  of  these  cases  must  be  classed  with  accidental 
deaths.  The  total  numlwr  of  mice  was  31 :  Accidental  deaths,  8 ;  regu- 
hir  rabies,  17 ;  recovered,  1;  convalesced  and  relapsed,  1 ;  escaped  the 
disease,  4.  Subtracting  acicidental  deaths  from  the  total  reduces  the 
number  to  2l\ — 10  of  which  took  rabies.  If  this  is  a  maintainable 
average,  then  82  i>er  cent,  of  mice  take  the  disease  when  hypoder- 
mically  injected. 

As  a  control  to  these  experiments  17  rabbits  were  trephined  and 
inoculated  with  the  medulla  oblongata  of  the  rabid  mice  and  all  died 
of  rabies.  Of  these  several  are  noteworthy.  Rabbit  No.  147  was 
tre]»liiued  and  inj(»fted  subdurally  with  some  of  the  medulla  of  mouse 
No.  ()  nibbed  up  in  Ixmillon.  Mouse  No.  6  had  l>een  injected  at  the 
root  of  the  tail  hypodermically  with  the  medulla  of  rabbit  No.  121, 
and  developed  rabies  on  the  ninth  day.  Eabbit  No.  140,  injected 
subdurally  from  mouse  No.  2,  develoi>ed  rabies  on  the  ninth  day. 
Rabbit  N(t.  US,  trephined  from  the  medulla  of  mouse  No.  1,  had  ad- 
vanced rabies  on  the  eleventh  day ;  mouse  No.  2,  injected  hypotler- 
mically  from  the  medulla  of  this  rabbit,  developed  rabies  on  the  eighth 
day.  Rabbit  No.  117,  injected  sulHlurally  from  the  medulla  oblongata 
of  mouse  No.  1,  had  advanced  rabies  on  the  eleventh  day. 

EXPERTMESTAL  INOCULATION. 

The  prt^sence  of  rabies  in  an  animal  and  the  susceptibility  of  an 
animal  to  ral)ies  must  l>o  exi)eri  men  tally  demonstrated.  The  ma- 
teiial  preferably  used  is  a  ])orti(m  of  the  medulla  oblongata  of  the  sus- 
pected animal,  which  is  introduced  by  injection  beneath  the  dura 
mater.  The  anterior  chamber  of  the  eye  may  l^e  used,  the  ear  vein 
or  some  other  vein,  or  the  nerves.  The  surest  method,  very  rarely 
failing,  is  injection  into  the  subdural  cerebral  lymph  space.  This 
involves  perforation  of  the  skull,  which  is  usually  done  by  tre- 
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pbiiiiug.  Patft+^iir  iuveuUxl  this  njetbotl,  without  which  fsulure  i"L- 
oeulate  is  so  frt^tjuput  that  experiiiiftuts  fre<iut?iitly  misoArn.  hf 
claimed  that  only  two-tLirds  of  the  aniraals  artificial! v  iuocoLarti'* 
other  niKthtHlH  with  saliva  take  the  ilisease,  whicli  is  also  tlie  pniiviru'! 
wlien  dogs  are  bitten  by  rabid  dogs  (Youatt).  From  causes  that  lac-' 
be  explained  hypodermic  inoculation  often  fails.  Nine  attemi'6 H 
Ht^rtwig  to  ino<'ulat«  a  poo<l]e  failed.  Paateur  ohseiTed  tlaa 
immuiiUy,  iiiid  unked :  "Are  any  di»g8  refractory  to  rabiMt,  or 
those  apparently  so  had  a  mild  attack  nud  rex'overed?  Dogs  ami 
bits  may  liavt*  a  mild  attack  and  reL't>ver»  but  ii*>ver  after  the  adrat 
acut*?  symptoms,"  "  We  at  present  have  in  our  possessiun  four 
which  are  not  susceptible  of  taking  rabies  whatever  method  ol  iw 
hitiou  lie  used  and  whatever  also  the  virulence  of  the  rabid  mate 
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cun'ed  nlnioHi  at  a  riglifc  angle  for  n  Hpaof^  uf  4  mm,  it  facilitiitoB  ita 
iutroilurtitui,  l»nt  tliin  in  bv  in>  iiieaiiH  iiHliHi»oiisab]*\  Tln>  w^niiiil  is 
dosed  by  iut*'ri'ai»UHl  .sutures  (three  yeuerally  are  millit'i<'iit  I  ami  then 
Healed  with  collf>di()n.  The  ordinary  sutiire  neiulle  can  be  used,  but 
the  risk  of  sticking;  the  hand  is  IpHHoned  if  the  ncodio  litis  a  iixed  Iiaudle, 
the  other  extiviiiity  tHrniiimting  in  a  sjtear  withaHlit  iu  itH  wide,  which 
is  opened  aud  closed  by  pushing  a  button.  It  ifl  pafised  through  the 
akin  tloHcd.  then  opened,  aud  tlio  thnwl  is  innerttHl,  when  it  in  again 
closed  and  with*lrawn.  Of  course,  all  the  iiiatorialrt  aud  instnimenta 
Lave  l>een  sterilized  and  when  U()t  in  ubb  during  the  oi)eratiou  are 
jilat^d  in  a  pan  of  threp-per-eent.  earboHo  acid.  Tlie  rabbit  is  lifted 
by  tlio  skin  of  the  middle  of  its  back,  raised  Homewhat  from  the  board, 
aud  the  fore  limbs  are  liKieened  first.  Tlie  rabbit  is  then  placed  in  abux 
pri>perly  lalielled.  Wire  cages  are  generally  used,  but  if  tlie  floor  in  of 
asphalt  or  other  cement,  a  1m ix  without  a  bottom  having  a  wire  grating 
for  a  lid  with  a  bed  of  sawdust  or  straw  is  more  couveuieut  to  keep 
clean. 

Ktiology. 

The  intimate  causp  of  rabies  remains  unknown  to  this  day.  Not- 
withstanding the  constiint,  amjde  supply  of  materiab  researcJi  is  still 
at  fault.  Pasteur  himself,  for  a  brief  time,  thought  that  he  had  dis- 
covered the  bacillus  of  mines  in  the  saliva  of  a  child  that  had  died  of 
tliis  diHi'jiH£\  Tlie  <lise:ifsi'  |irodmvd  was  He]»ticHnnia,  as  finally  deter- 
mined, Vnit  i«?niling  this  Pasteur  "expressed  the  idea  that  this  new 
disease  might  ijossibly  l>e  the  fonu  assumed  by  liumau  rabies  in  the 
lower  animals"  (Suzor*).  A.  Bnischettiiii,' of  Turin,  claims  to  have 
discovered  the  cause  of  rabies  in  a  small,  ^hort,  thick  bacillus  with 
a  clear  scone  in  its  centre.  A  bacillus  of  this  description  may  be 
found  in  the  medulhi  oblongata  of  ndiid  dogs,  and  tins  grown  in 
emulsion  of  tho  brain,  removed,  aud  regrnwn  to  the  tifth  generation  is 
chiitiied  to  have  produoM  rabies  in  subdural  ini>culatious  of  rabbits, 
and  the  brain  matter  of  these  to  Iwive  in  likn  manner  produced  this 
disease  in  ittlier  rabbits. 

G,  Memmo,*  ttf  Rome,  claims  to  have  discovered  the  cause  of 
rabies  in  a  8|«*cies  of  blastomycetes  from  tho  brain  of  ixperimeutally 
ral>id  rabbits,  also  from  the  brain  of  a  child  that  had  rabies  fnim 
a  dog-bite.  "This  organism  intraperittmeally  injected  into  guinea- 
pigs  in  eleven  to  twenty  days  causes  paresis  of  the  hind  limbs, 
extending  rapi<lly,  and  death  in  alxmt  twenty-four  hours,  often  pre- 
cetied  l)y  clonic  couv-ulsions.  The  virus  from  the  aMominal  cavity 
pnxluces  some  sympt<jms  in  other  guinea-pigs.  Dogs  injectetl  sub- 
durally  or  suUnitaueously  Ixsconie  thiu  iu  seven  to  eight  days,  snappy, 
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foam  at  the  month,  and  are  paralyzed  in  the  limliA.  This  ilis« 
could  bo  trauHmitted  from  dog  to  do>;  bnt  not  to  K^iiuea-pi^*'  ((.i 
man  SiniB  Woodliead";.  Both  of  those  iuvestigatiouH  cannot 
right,  and  uoithor  has  received  general  Bcientific  confirmatory  dem 
Btraticm  and  acceptance.  The  bacillus  dewTiUnl  by  Bnischettiu: 
like  that  of  rabbit  sei»tica.*mia,  except  that  it  in  coarser,  vrliich 
Imcillus  of  rabbit  sopticiemia  also  becomes  when  grown  in  ivrt 
media.  Many  of  these  bacilli  with  clear  centres  and  bi]Kdar  stain 
are  decomposition  organisms,  the  clear  t*entre  U»iug  a  giis  ytwia 
and  sometimes  a  surrounding  clear  sjmico  of  like  miture  deoeptiv 
resembles  a  capsule.  It  has  l>een  suggested  that  rabies  is  a  tUfNlit 
Heptica?mia  with  a  i)redilection  for  the  nervous  system.  The  wri 
has  never  lM^«'n  abl<s  (*xcei)t  in  the  case  of  one  rabbit,  to  get  a  p 
longed  incubative  stage  like  that  of  rabies  in  ex]>eriment8  with  sej 
cffimia  virus;  moreover,  in  tliis  case  all  the  symptoms  so  char 
teristic  of  rabies  were  not  present. 

That  the  well-known  bipolar  st^iiuing  luicillus  of  rabbit  st^i 
ctemia  may  b<*  f4)und  in  the  meduUa  oblougata  of  a  8Up|K>seil  ml 
dog  the  ft)llowing  t»xi>eriments  demcmstrate.  In  the  course  of 
investigation  r*'gar<ling  the  etiology  of  rabies  it  l>ecAnie  neoess; 
for  the  purposes  of  control  to  use  the  nunlulla  oblongata  of  n  n« 
bcr  of  dogs  for  subdural  iiuH'ulation.  One  object  of  these  contr 
iM'ing  tln'  (Irtcnninatiou  as  to  whether  any  other  dis^-ase  than  rali 
could  give  rise  to  like  syin]tt<>nis.  it  was  re(|uisit«'  to  uso  sick  do| 
therefoH'  the  dogs  used  had  died  or  had  In'en  killed  In-t-ause  of  s 
I>ectt'd  rabies.  The  bactt'riological  develoj)ments  of  dog  Xo.  17  ; 
notewttHhy.  This  dog  was  a  yellow  rur  weighing  ti^vnty  i>oui 
that  had  att4'inj)t*'d  to  bit4'  a  numU'r  of  ]>ersons;  it  bit  oti 
dogs  and  took  refng»>  in  a  stable  find  thcro  bit  a  horse.  It  x 
shot. 

Post-nioitcin  examination,  S<'pt*'ndH'r  22d,  1S98:  Ins])ection,  Mk 
crushed  and  brain  torn;  mouth  jiiginent  present  (a  sign  of  no  value 
regards  ralties.  for  dogs'  mouths  are  often  ]>igment<Hl).  C'h**eks  fi 
surface  of  tongue  l>luish  vascularity,  liits  of  coal  and  splinter  in  1 
under  mouth  la  sign  of  unt  mucli  value  in  a  dog  that  obtainw  hissust 
an<M'  from  the  garliage  box).  Section :  cervical  lymjih  glands  enbir^ 
and  bhMMl  etTused  into  them.  This  sign  is  im]tortautas  indicati 
toxic  infection,  and  is  present  in  rabies  in  the  lymph  glands  at  hii 
in  the  body,  niatroscopit-ally  )r  niii'roscoi)ically.  Me<lulla  oblong 
under  surfaie  very  vascular.  Larynx  somewhat  nnl,  and  the  mnc< 
of  tlie  lar\i:ueal  ventricles  proti'udes.  (Kso])hagus  ]>inkish;  stu 
ach  contains  hair,  straw,  grape  skins,  feathers.  Heart  bloo<l  coai 
lated.     Jjuugs   ihv/a)   a   sanious   serum.     Livt'r   hyju'riemic.     8ph 
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reddish,  firm,  weight  19.4  ^m.^  louj^th,  16  cm.,  widtli  at  wider  end, 
4  cm.,  at  other  end,  1  cm.,  thickuosH,  5  mm. 

Cultures  from  the  me<lulhi  obhmgata,  flpleeu,  lymph  glw^ds,  and 
parotid  were  grown  iu  gehitiu.  Cultures  from  the  cei-vical  lymph 
gland  iu  bouillon  were  i>laced  iu  the  thermostat. 

8opteml>er  24th,  4  r.M. :  Gelatin  liquefied  contaminatively  (which 
the  organiHm  about  to  be  referred  to  does  not  do).  Cultures  iu 
Inmillon  are  very  fetid  and  exhibit  lauce-shaped  cocci  (bacilli);  also 
ba<^illi  with  clear  int4>rH])aco  and  bipolar  stjiiuing,  and  curved  chains  of 
five  or  six.  There  is  also  a  slutrt,  thick  bacillus  iu  gas  vacuole,  which 
is  jircsout  iu  ordinary  putrefju^tiou.  The  cultures  from  gelatin  are 
less  gross  than  those  from  l)ouillnn  and  exhibit  more  clearly  the  un- 
stained intermediate  space.  The  odor  of  the  gelatin  cultures  is  as 
ft^tid  as  those  in  bouillon.  The  above  applies  to  the  cer\'ical  lymph 
glands  of  dog  No.  17,  and  to  the  heart  blood  of  rabbit  li  in  gelatin, 
below  referred  to  (rabbit  K  was  tre])hined  and  inoculated  from  the 
medulla  oblongata  of  dog  No.  17).  This  bacillus,  slender,  with 
rounded  ends,  bii)olar  staining,  and  clear  interspace,  varies  in  size  in 
the  same  media,  diifers  in  size  in  different  organs  and  structures.  It 
is  the  well-known  bacillus  of  rabbit  septiciemia,  and  further  reference 
to  its  mor]»holf)gy  and  mode  of  growth  is  out  of  jilace  on  this  occa- 
sion. Lenses  of  goinl  definition  are  indisi)ensable,  Iwcause  the  or- 
ganism is  often  very  short  and  the  clear  interspace  very  narrow,  easily 
mistaken  for  juxtaposed  c<K*ci.  The  ordinary  carbol-fuchsin  stain,  if 
allowed  to  remain  but  a  few  seconds  on  the  cover  smear,  gives  satis- 
factory results.     The  following  are  the  details  of  this  experiment : 

On  Sei>teml>er  22d,  three  rabbits  were  trei)liined  and  injected  be- 
neath the  dura  and  three  were  injected  hypodermically  in  the  lumbar 
region  with  the  medulla  oblongata  of  this  same  dog.  These  rabbits 
were  designated  K,  T,  and  W,  the  trephined  rabbits  by  the  letters  R, 
\V,  and  X.  Eabbit  11  died  on  the  third  day,  rabbits  W  and  X  on  the 
second  day.  Rabbits  K  and  W  died  on  the  second  day  and  T  on  the 
fourth  day.  Cultures  from  the  heart  blood  of  all  these  animals  ex- 
hibited th(^  organism  descrilwHl  above.  Cultures  from  the  heart 
blood  of  rabbit  R,  which  was  trephined  and  inoculated  from  the 
medulla  oljlongata  of  dog  No.  17,  injected  hypodermatically  into 
rablnt  Y  killed  it  in  one  day.  Cultures  from  the  heart  blood  of  rab- 
bits K  and  T  (which  rabbits  were  directly  injected  with  the  medulla 
ol)longata  of  the  dog)  killed  rabbit  T'  in  one  day. 

Referring  to  the  post-mortem  examination  of  dog  No.  17,  it  will 
he  noticed  that  its  cervical  lymph  glands  were  enlarged  and  blood 
was  effused  into  them.  Cultures  from  the  glands  gave  the  following 
iut<;restiug  results :  1  c.c.of  the  bouillon  culture  injected  into  rabbit  Z 
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killed  it  on  the  second  day ;  thia  wnH  the  firHt  reruove  from  tlie  dog. 
Cultures  of  the  heart  blootl  of  rAhliit  Z  in  Diinlmni'H  fluid  injected 
into  niblut  Z'  killed  it  on  tlio  tsix-oud  lUiy.     iUbbit  T'  n-iut  idobti- 
cally  injecteil  and  ako  died  on  the  second  day.     These  rabbitH  wen 
second  removes  from  the  do^.     Gniuea-pig  H,  injected  n4th  1  o.c 
a  cnlture  of  the  heart  blood  «>f  nibbit  Z  in  Dunliara'a  fluid,  died  "ii 
Hixth  day.     Guineiv-pig  (t,  injected  with  1  <*.r.  cnlture  of  heart  blood 
of  rabbit  Z  in  i^elatin,  di**(l  on  the  sixth  dny.     These  ^linea-j'i^s  woro. 
second  remov»*H  from  th**  do^;.     Moune  A,  injecteil  with  live  miniius  o£ 
culture  of  heart  bhxxl  of  rabbit  Z  in  Duuham'H  fluid,  dic<l  ou  th^  third 
day.     This  numse  was  tlie  second  remove  from  th«  d<»j^,     <*ull 
from  tlie  heart  bUMxl  of  the  inoase  A  in  Dunham's  fluid  inject*^!  inta- 
rabbitfl  S'  and  L'  killed  tliem  on  the  ihini  day;  tliis  was  the  third 
remove  from  the  doy*.     Cultures  from  the  heart  bbxHl  of  ^uineH-|>i)i;  i\ 
(above  meutioiMHl)  in  Dnidiain's  fluid  injected  into  rabliits  K  and  Q* 
killed  them  ou  the  second  day ;  this  wtis  the  third  remove  from  the  th^. 
Cultures  from  tlie  heart  blood  of  this  same  j^incii-jiiK  O  injecl*Ml  into 
]>igj'on  A  killed  it  on  the  seventh  diiy  ;  this  was  the  thir*l  rt»movi^  fnun 
the  d»»K.     Rabbit  N'  was  iujectetl  Avith  the  culture  of  the  heart  bltKid 
of  pin4H>n  A  and  dit»d  on  the  second  day  ;  this  was  the  fourth  remors 
from  the  do^'.     The  exi>erimeut  ceased  with  the  fourth  remove  from 
the  do(;.     Another  pigeon  (B)  was  killed  by  an  injection  of  the  ml- 
ture  of  heart  bloo<l,  this  Winj^;  also  the  fi»urth  remove  fnun  tli« 
thrrni^h  mouse  A.     All  of  these  animals,  as  well  as  the  culturea,  ex- 
hibited  the  organism  desorilwd  alM)ve.     Two  white  rat*^,  thn.»e  UmM^ 
injecteti,  remained  inmmne.     It  is  to  be  ntjted  that  when  other 
mals  than  nil>bits  have  been  killed  by  culture,  other  rabbits  ', 
l>pen  kiiltHl  by  cultures  from  these  aniroala,  constituting  a  retnm 
trol  exj^eriment. 

Tlio  symptoms  of  septicsemia  in  the  rabbit  ante  mortem  and 
mortem  are  markedly  characteristic  and  caii  never  be  confi>ui 
with  those  of  rabies.  The  ante-mortem  signs  are  somnoloncy  and 
dyspnoea.  The  animal  sits  with  its  eai-s  turned  back  ujMjn  its  \h%\}^ 
its  fljiuks  panting  lal>oriousIy,  its  eyelitis  cimstantly  dosing.  The 
alvine  evacuations  are  pultaceous.  The  temperature  may  ritte  to 
hW  F.,  which  is  one  or  two  degrees  above  the  normal  nmximum; 
this  rise  is  very  transient,  rajiidly  falling  three  degrees  U-low  the 
normal  U^mt^erature  of  the  rabbit;  the  m>rmal  minimum  t4Mn[>f>ratur9 
is  alxMit  100°  F.  Usually  these  animals  die  quietly;  eii.*#»ptioually, 
convulsed.  A  constjint  p<isl-raortem  sign  is  the  pale,  salmon  colored, 
blotxlless,  aniemic,  colia])se<l  lung.  The  spleen  is  sometimeH  oii- 
large<l;  the  liver  friable.  The  intet^tine  has  exhibited  no  Wion  ox- 
oopt  increaseil  vascuhirit> .    The  site  of  the  injection  UBiUilly  shomi 


!1 


RTIOLOOY. 


607 


increased  vaBcularitv,  exceptiouall.v  BloiiKiiiuK-  Of  ^reai  iuterest  is 
the  fact  tliml  tliirt  orgaiUHni  of  nililtit  H«*i>tinPTiiiiH  w:u^  ohtainptl  fnuii 
the  HietluJJu  uljluui^atii  of  u  probablv  ralii^l  tlog.  Hail  thrso  ral)bit*i 
recovered  from  the  Hepticiemia  they  wmild  have  ilifMl  of  rallies,  and 
a  caiiHal  relation  might  liave  been  errnneonsly  attributed  to  tliift  or- 
ganism. 

The  disease  pr4»ducetl  by  thiH  bipolar  bacillus  is  totally  unlike 
that  produced  by  the  viruH  »tf  rabien.  Tlie  incubation  in  rabies,  even 
when  tlie  viruH  is  lixed,  is  six  dayrt.  'flie  raliliitH  inferted  with  the 
seiiticscmia  organism  became  sick  iu  a  few  hows  and  died  about  the 
tliird  day.  Kabliiis  with  rabii^s  friniith*^  do^  inunt^diatHlv  without 
iuter\eniug  fxpHriirietital  tianKTiUHHiofi  do  not  exhibit  rjd)ias  until  fi'om 
the  twelfth  t^^  the  fifteentli  day,  nsually  the  latter.  Riibid  rabbits  sur- 
vive three,  four,  and  five  day^  aftt^r  ttie  dHvt'lcjpment  of  tlio  disease. 
Mtiscular  iucor»rdi nation  and  paralyniH  art^  marked  in  raliicH;  thej*  are 
aljsent  in  septicaemia.  There  is,  however,  a  disease  kno\vn  as  pseudo- 
rabies,  in  which  thoinco("irdinati"n  and  i)aralywis  are  exactly  like  those 
of  ini^  rabies,  and  may,  like  true  rabi^K,  Im^  prtjduced  by  HulMlural  in- 
oculation of  tlie  medulla  oblongata.  TliiH  is  also  an  idiopathic  disease 
of  rabbits  and  may  suiwrveuo  witlnmt  iuiH-nlation,  so  that  a  confusion 
of  caasatiou  might  urine  during  nx[jerinKnitation.  But  inoculation  of 
the  rabbits  wouhl  lie  f(jllowed  by  the  characteristic  short  incubation 
and  easy  cultural  rnjtroduction. 

Though  the  rattHn  niHHims^  the  ultimate  cause,  of  rabies  eludes 
detection,  the  [)n»ximate  cAUse  is  remlily  demonstrable  andean  be 
indefinitely  propagated  i^\|»erimonbdly.  Whon  naturally  imparted 
there  is  a  tiuidcncy  U*  extinction.  "  Mageudie  got  a  first  mad  ditg  to 
bite  a  second  healthy  tine;  this  iu  turn,  when  mail,  a  thii'd  one,  and 
so  on.  The  perifwls  of  iiicnbatioti  l>ecume  longer  and  longer  and  the 
fourth  or  fifth  dr>g  failed  U*  tiikti  the  disease"  (Suzor).  Galtior  (1881) 
produced  rubie.H  in  nLljbit^n  In  tlie  insertion  of  pieces  of  tlie  brain  and 
medulla  of  rabid  dog«  under  the  skin.  That  the  cauwe  of  liydro- 
]thobia  is  seiitod  iu  the  nervous  system  is  constantly  proven.  E8i>e- 
cially  is  the  medulla  oblongata  vinil'^nt,  and  this  is  tiic  ]>art  used  in 
experimental  inm-ulation.  The  Paris  virus  from  the  Inntitnt  Pasteur 
in  UHr  at  the  l;d)oratory  of  the  Cttllege  of  Physici»ius  and  Surgeons, 
in  Baltimore,  whs  received  in  neutral  glycerin,  which  is  said  to  impair 
its  virulence  for  <tnly  the  tirst  two  or  three  ])assjigea.  This  has  not 
been  my  exi»erience;  the  rims  in  glycerin  seemed  inert  on  one  occar- 
sion  and  failed  to  jtrmliice  rabies  in  three  rabbits  trephined  and  inocn- 
lat«Hl  therewith.  There  is  difficulty  in  fixing  the  virus  wh<7n  iu  tins 
menstruum^  ami  this  has  also  been  the  experience  in  the  New  York 
Board  of  Health  laboratory.     A  series  of  very  interesting  exjieri- 
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luents  upon  tlio  froqaeucy  of  rabies  in  tbo  buiuan  mado  by  tlio  liite  Dr. 
J.  M.  Byrou  of  the  Looiuis  Laboratory,  Now  York,  has  this  d 
of  vitiiitiou,  ikiid  iu  mltlitioii  there  Hei^uiB  to  havo  \w^n  a  bUa  in 
direction  of  iulrer|aonoy.  This  experiment  shows  tliat  decomiica]' 
lion  exerts  littlo  or  no  influence  on  rabic  virus.  Conis  in  nn  cari^i 
stage  of  decoiu[>oHition,  when  notliing  is  groflsly  uotiwvible  excef4  a' 
little  Hofteuing,  promptly  kiD  when  iuooulAte<l  BuUbirally  or  hr\n> 
derniically.  But  tlie  m\me  nerve  matt^M-  whi*n  stinking  rotten  amj 
oft«n  be  used  sucw^4afulIy  in  imparting  rahii-H.  The  PaHh  viniKni' 
the  Bidtimore  laluiratory  at  this  (Lite.  May  30th,  180H,  has  reachMl  the 
four  hundred  and  ninety-ninth  remove,  that  is,  it  htks  Kyni  {laMecl 
one  rabbit  to  another  until  it  has  reju-hed  this  number  of  pasMiKm;' 
ImtHH  two  rabbits  are  iumnilattHl  HulHlui-ally  each  time,  it  haHgivrn  thiM 
disease  to  at  legist  nine  Imndre*!  and  ninety-eight  rabbit**.  Tliis  Paris 
nruM  started  from  the  moilulla  olihmgata  of  a  nibld  cow  iu  18H2.  Alt- 
other  vinia  in  use  at  the  Hame  inHtitution  was  intnrxluoe*!  by  theM-rit^r 
OctoW^r  5t)i,  1893.  Coiuridentally,  this  virus  also  startt^l  with  tba 
medulla  oblongata  of  a  rabid  cow  received  from  Vim.  IV  Tatum, 
D.V.S.,  Brighton,  Md.  This  virus  has  l>oen  passed  from  rabbit  tn 
rabbit  until  one  Imndred  and  fifty-thive  removes  have  been  reacdied 
(May  30th.  1808).  The  uuml>er  of  rabliiti^  that  have  uuiDtarmpteill^ 
taken  this  <liseAso  in  thene  experiments  is  seven  hundred  and  sixty. 
In  the  earlier  exi»erimeuts  more  than  twii  rabliits  were  «H<*d  at 
Kubdund  inoculation.  A  raViliit  will  live  about  twelve  ilays 
inoculation,  so  that  about  thirty  i^asHages  may  bo  made  eiwU  ytmr. 
Iu4xndatiug  with  the  medulbi  oblongata  of  a  rabid  hone  Uie  dinnnw 
has  l>ef>n  jtassed  frrtm  ndtbit  to  rabbit  to  the  tenth  remore.  Siztjr' 
rabbita  were  the  subjects  of  this  exi>erimoDt.  The  disease  hafl  bc^n 
piLssed  tliree  times  from  the  human  animid  to  the  rabbit,  using  in  thi« 
HXi>eriment  fonrt*?<?n  rabbits  and  stopping  at  the  second  remove.  If 
a  tixod  virus  were  obtained  starting  from  the  medulla  oblougat*  nf  a 
human  Ix^ng  then^  would  jirobalily  Iw  no  ai>pre<'iable  difTerenoe. 
antitoxin  of  ral>bit  senim  is  stated  to  lie  more  efTective  in  immftwiwiyj 
rabbits  than  that  oht^iined  from  a  ditfei-ent  B|ieciee. 

Kabias  can  Iw  j»issed  from  man  U^  the  lower  animals  with 
Contrary  8tiitement44  in  standard  works  by  reputidile  authors  as  lata 
aa  1888  are  snri>ri8ing.  Not  only  can  the  materies  morbi  be  readily 
f>tt8se<l  from  human  beings  to  other  aninnJs.  but  the  source  of  the 
virus  can  to  a  certain  degree  be  deterinine<l;  that  is,  wheth«ir  tbn 
virus  is  B  fixetl  lalxiratory  virus  or  a  virus  immediat«4y  from  Iho 
animal  — "/v7</e  tk  /-»/<•."  This  wjis  the  grave  question  that  confrontodj 
Pasteur  when  the  first  death  from  rabies  oecurre<l  during  trftatlBi 
by  his  method.      The  profession  and  the   public  knew  that  rabio 
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virus  was  injected  hypodermically  into  patients.  Dr.  Peter,  of 
Paris,  domauded  the  closure  of  the  Institute,  declaring  that  this 
treatment  produced  rabies.  When  Louise  Pelletier,  aged  ten  years, 
died  of  rabies  on  the  fourteenth  day  after  termination  of  the  treat- 
ment, having  developed  this  disease  eleven  days  thereafter,  it  became 
necessary  to  show  whether  she  was  killed  by  the  treatment  or  by  the 
disease.  The  demonstration  of  the  cause  from  which  the  death  of  this 
child  resulted,  and  its  origination,  was  a  matter  sti'ictly  of  experimental 
investigation  dependent  upon  the  following  data:  The  virus,  immedi- 
ately from  a  rabid  animal  (the  medulla  ol>lougatii  l)eing  used)  in- 
jected subdurally  into  the  cerebral  lymph  space,  jiroduces  rabies  in 
the  rabbit  at  or  about  the  fifteenth  day.  The  remote  fixed  virus  of 
the  laboratory'  ])rodnces  rabies  in  about  six  days.  An  emulsion  of 
the  medulla  oblongata  of  this  cliild,  subdurally  injected  into  two 
rHl)bitH,  did  not  produce  rabies  until  the  eighteenth  day  thereafter. 
The  medulla  oblongata  of  those  rabbits  (they  having  lx>en  allowed  to 
die  and  not  having  betm  killed),  injected  in  the  maimer  above  de- 
HcrilKHl,  into  other  rabbits,  caused  them  to  develop  rabies  in  fifteen 
days.  The  cause,  then,  of  this  child's  death  was  the  virus  of  rabies 
as  it  exists  naturally,  not  this  virus  as  nuule  more  virulent  b}'  pro- 
gressive pro]>agati<m  experimentally. 

Two  points  in  this  case  are  noteworthy.  The  child  developed 
the  (lispase  on  the  eleventh  day  after  the  termination  of  the  treat- 
ment. It  re<iuires  fifteen  days  after  termination  of  the  treatment  to 
<'omi)lete  immunizati<m;  therefore  in  this  child  tlie  full  l)euefit  of  the 
treatment  had  not  Ix'en  received.  Cases  of  this  descripti(m  cannot 
1m)  strictly  iu*counted  failures  of  the  treatment.  The  sec<md  factor 
r(M|uiring  att<'ntion  is  that  the  virus  was  iu(K'idat<*d  into  two  sots  of 
rabbits.  The  firat  set,  consisting  of  two  rabl>its,  Mas  imwuLited  from 
tlie  medulla  oblongat-ji  of  the  child.  Whnn  those  rabbits  die<l  a  sec- 
ond sot  of  rabl)itswore  inoculated  from  thorn,  iMvansoin  the  fii*st  pas- 
sage of  the  vims  from  one  species  to  a  different  species  the  jjoriod  of 
int*ul)ation  in  tho  latter  is  not  uniform,  but  is  variable  as  to  duration. 
In  the  ]»aHHage  through  the  second  set  the  virus,  passing  from  and 
through  thd  same  si»ecies,  exhibits  by  its  i)orif>d  of  inculwition  its 
grade  of  vindenco.  In  tho  words  of  Pasteur :  **  Tlie  methfxl  rests 
oHsontially  on  the  following  facts:  The  rabbit  inocidated  under  the 
dura  niator,  after  trephining,  with  the  sjjinal  marrow  of  an  ordinary 
mad  dog,  is  always  affected  with  rabies,  and  takes  tho  disease  after 
a  length  of  incubation  averaging  alniut  fifteen  days.  After  anum- 
iK^r  of  jiassagos  through  rabbits  varying  from  the  twentieth  to  the 
twenty-fifth,  the  inculwition  falls  down  to  eight  days,  which  remains 
the  normal  incubation  time  for  the  next  twenty  or  twenty-five  paa- 
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sageH.  Tlieu  it  reacbeH  uu  iucubatiou  of  seven  davu  only.  recorriiiK 
with  striking  r^K^Ji'^rity  tip  to  at  lea^t  tlie  uinetieitli  {MMsaf^o;  tit  thw 
|K)iut  tliore  is  a  slight  teudonoy  towards  a  shortcT  jforioil  of  iucuUt- 
tioii  than  seven  days."  The  ultimate  iliminution  uf  the  i>«»ri«Hl  of 
incubation  seeniH  to  he  six  days.  A  &ced  vims  produces  rabien  in 
six  ilays,  wliou  sulHlurally  inocuLited. 

The  foUuwiug  caseH  are  recorded  Iwcause  of  iutrinaic  inteaKBt;.] 
further,  Itecanse  they  in  some  degree  ilhiHtrjite  the  rigorous,  exluu»- 
tive  causal  demonHtratinn  that  science  d**manils. 

These  cases  have  been  designated  as  the  Baltimore  cases  «if  rahm. 
On  Decern]  )er  Ist,  180<>,  a  large  dog,  cross  U»twee:i  St.  Bi^ruanl  and 
mastiff,  Int  eight  Ixiys  in  Baltimore  City  Annex.  Of  thcMo  U>v9  four 
died  of  rabies  witlun  thirty -six  days  after  having  l>een  bitten  mmi 
within  nineteen  days  after  the  termination  of  treatment  by  tlie  Pat*^ 
teur  method  in  New  York.  The  bites  were  severe  in  character  and 
situated  on  the  bare  face  and  neck. 

1.  Wilson,  aged  11  years.  Seat  of  bite  on  face  over  left  eye.  Not 
cauterized.  Date  of  discLarge,  December  17th,  1896,  Date  of  bdte, 
December  1st,  lftH>.  Date  of  first  treatment,  forty-two  boars  after 
bite.  Date  of  death,  January  /»th,  1807,  eighti'en  days  after  tenaina- 
tion  of  treatment. 

2.  Perry,  aged  10  yeai"s.  Sfat  of  bit**  on  clieek.  N«i  efficieal 
cauteri/jitiou.  Dat<_^  of  discliarg»».  De^-eniUu-  18tJ»,  18%,  Dat«  of 
first  treatment,  seventy  -  seven  hours  aftnr  bite.  Date  of  death, 
December  *2))th,  181*0,  eight  days  aft^-r  termination  of  ti*eatment. 

3.  Eppers.  aged  15  years.  .S>at  of  Itite,  biu'k  of  n(>ck.  No 
efiioient  cauteri/^tiou.  Date  of  discharge,  Decendier  17th,  IHSC, 
Date  of  first  treatment,  fifty  hours  after  bite.  Date  of  death,  Decem- 
ber 20th,  18*.M),  nine  days  after  termination  of  treatment. 

4.  Henry,  aged  8  years.  Seat  of  bite.  left  clieek.  No  efficient 
cauterization.  Date  of  discharge,  DecemU^r  18lh,  18%.  Date  of 
first  treatment,  seventy -seven  hours  after  bite.  DnU^  of  ileath,  De- 
eeml)er  21st,  181>6,  three  days  after  termination  of  treatment. 


A  boy  uaineil  Kiel  was  bitten  on  the  ear,  but  thrcmgh  an 
wanner,  and  therefore  must  l>e  exeepteil  from  the  class  ftf  bitM  oo 
bare  parts.  All  bitten  on  the  bare  face  and  neck  dieil;  all  otlMTS 
escaped.     They  are: 

5.  Perry,  aged  18  years,  brother  of  No.  2,  bitten  on  the  arm. 
fi.  Ashley,  agtnl  10  yeiirs,  bitten  on  arm. 

7.  Bnhl,  aged  14  years,  bitten  on  arm. 

8.  Kiel,    Joseph,   aged  15  years,  bitten  on  ear  through  an  ear 
warmer. 

The  chief  object  of  this  reference  to  these  cases  is  to  illaatnto  by 
an  actual  example  the  experimental  methods  used  to  prove  that  the 
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do^  hud  rahieH,  aiitl  tltat  two  of  the  boya,  Henry  aud  E]>]>erH,  hIhd 
had  it.  Ill  the  otlier  twit  canes  a  ]>o8t-niort^m  exaiuiimtion  was  not 
obtaiuable.  It  is  also  iutonded  to  provo  thai  the  vinm  was  from  the 
dog  aud  not  from  the  treatment. 

The  following  are  notos  of  the  post-mortem  esamiuatiou  of  the 
dog»  December  lid,  1890:  CrosH  l>etweeu  8t.  Bernanl  uiul  mfustifr: 
j»ell(tw  with  white  neck;  weight,  over  one  humlred  pouiidH ;  shot  after 
having  bitten  eight  b<\V8,  many  chicke.iH,  aud  dnyK.  Hard  pftl.it^>  dark 
bhunh  in  color.  Rigor  mortin  marked.  Brain  8(»ft.  Medulla oblitn- 
gata  soft,  aud  softening  around  central  canal  of  spinal  cord.  LiingH 
(M)ze  freely  bl(KHly  froth.  Kidiioyw,  dark  red  cortex.  Bladder  empty. 
Liver  normal.  Sjdeen  utmiial.  Stomach  contains  ]>iece«  of  wofid 
and  stone,  straw,  horsehair — mane  or  tail.  Larynx  aud  trachea  con- 
tain blood  from  woutidH  in  iiinuth.  H*'ai*t  normal.  There  is  an  effu- 
sion <*i  lilo{)d  in  the  cervical  !ymi>l)  glands. 

On  December  2d,  18iK>,  three  rabbits  were  trepliined  and  iujected 
IjeneatU  tlie  dura  with  thrne  ujinims  of  emnJaiim  in  sterilized  water 
iii  the  medulla  tiblougata  of  this  d(>g.  These  animals  developed  ra- 
bies, two  on  the  loth,  and  nue  the  17th,  day. 

Deceml)er  IDth,  18*k;:  Killed  oiu^  <>t  the  niM>its  (designated  C)  on 
the  seventeenth  day  after  innculation.  Tn'[»liintH]  and  injected  the 
emnlsion  of  its  medulla  oblongata  in  sterilized  water  subdurally  into 
rabbits  D,  E,  and  F.  Amount  injected,  five  nniiinm.  lUdibit  D  tiled 
accidentally.     E  and  F  develoj>ed  rabies  on  tlm  HJtli  day. 

Thus  five  rahbits  have  Iw^eu  given  rabies  from  this  dog;  three 
immodiatoiy  from  the  dog,  two  from  one  of  tht^se  rabbits,  this  rabbit 
having  been  killed  iu  urdt^r  to  stamp  a  suggestion  of  ])utrefai*tion  an 
a  fallacy.  The  latter  experiment  proves  the  disefme  to  l»e  an  infec- 
tious neurosis^  not  a  traumatic  degeneration. 

The  follttwing  iwpprimcnt  demoustnitert  that  Robert  Henry  died 
of  rabies.  Hn  utidrrweiit  Pawteur  tieatinent  in  New  York,  arriving 
there  about  Decemlier  4th^  ]Si*r>,  and  returning  to  Baltimnre  on  the 
night  of  Det'end)or  iSth,  being  then  sick.  He  died  of  rabies,  Decem- 
ber '21st,     He  had  Iw^en  bittf  n  ou  DeceudK-r  lat. 

On  DecemNM'  21st,  four  rabbits  wore  tivphined  aud  injected  sulv 
durally  with  emulsirtn  iu  sterilized  water  of  tlio  medulla  obUjugata  of 
tlie  W»y  Henry.  Amount  injected,  five  minims.  One  develoi»ed  ra- 
bies on  the  14th  day  ;  thres  on  the  loth  day. 

The  following  experiments  demc^nstrate  that  the  boy  Henry  died 
of  rabies;  that  the  source  of  the  virus  was  the  dog  and  not  the  treat- 
ment; that  the  disease  iu  the  rabbit  wjis  a  spe<-ific  infei-tion  and  m)t  a 
traumatic  degeneration  (neuritis,  jiscending  tir  descending). 

January  7th,  1897,  rabbit  K  trephined  and  subdurally  inoculated 
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from  medulla  oblongata  of  rabbit  G,  which  died  on  the  8eTent«>entli 
day  after  having  been  trophined  and  subdurally  inocnlated  frt>iu  lue- 
duHa  oblongata  of  l)oy  Henry  on  Deceml>er  2l8t,  181H>.  Itabbit  K 
develoi)ed  rabies  on  tlie  fifteenth  day. 

January  7th,  Kabbit  L  trephined  and  Rulxlurally  iu<)i*n]atetl  fn»m 
medulla  oblongata  of  rabbit  G,  which  ditnl  on  seventeenth  day  nft»»r 
having  Iwen  tre])hiued  and  subdurally  injected  from  ukmIuHa  oblon- 
gata f>f  lK>y  Henry  on  Decenil)er  2lHt,  18*.)(),  develoinnl  rabioR  on  th* 
thirteenth  day. 

The  rabliit  assunieH  a  crouched  ]>oHition.  It  is  unabh>  to  HUstjUD 
its  lK>dy  erect  on  i)elvis  and  scapula.  Motility  of  liinlm  iiupaire«l. 
hind  legs  almost  completely  i)aralyzed.  Falls  over  on  its  sithM  at 
intervals.  This  crouched  attitude  (pnralytii^  nd»ieH)  has  Inh^u  a  rhar- 
atiteristic  feature  of  the  disciuso  in  most  (tf  these  rabbits. 

Experiment  den»<»nstrjiting  that  the  cord  of  rabbit  G  wjw  not  viru- 
lent on  the  ninth  day,  antl  tliercfore  the  virus  with  which  (J  wjis 
inocnlated  sulxlurjilly  was  from  the  dog  and  not  from  the  treatment. 

January  7th,  Rabbit  ^l  trepliined  and  subdurally  inocnlatetl  fnmi 
medulla  obhingatu  of  rabl>it  G,  which  died  on  the  Revent«»nth  djiy 
after  having  Ihtu  trephined  and  sulxlurally  inje<'t«Ml  fnmi  m«MlnUa 
oblongata  of  boy  Henry  on  DcccmlM'r  tilst,  1S0(». 

Rabbit  is  very  unwell,  vi-ry  thin.  Sweats  alHUit  muzzle.  Breath 
f*'tid  like  gangrene  This  is  an  int^Tcurrcnt  malady  and  has  no  r.iii- 
iH'dion  whatfvi'r  with  rabii's  or  witli  tin*  ('\jM'rinnuital  iiUH'ulati>m. 
It  is  an  affection  which  oc4-nrs  not  infnMiuently  among  raltbits  that 
havi'  been  subjcctnl  tit  no  i-xpfriuifiit.  There  is  reason  to  reganl 
the  disease  as  infectious.  Tt  has  diarrlnea  as  a  symptom.  Then*  is 
no  tlistuvbanee  of  motility.  The  rabbit  was  fouml  dead  on  th«*  ninth 
day. 

Two  rabbits.  Oand  \\  trephined  from  this  raltbit,  tleveloiH^l  m* 
tlisease  whatever.  Tiiey  Were  uinler  (tbservation  for  thri'e  month-4. 
This  jiptvi's  that  this  disease  e;u<ni>t  U'  conmiunicatetl  by  sulnhiral 
injeetinn  of  the  niedulla  oltlongata;  also  that  the  inedulta  objnngat.i 
did  not  rontaiii  the  virus  of  rabies  <»n  the  ninth  day,  which  it  would 
have  contained  had  the  virus  been  tliat  of  the  treatment. 

Ilabbit  N  was  sultjeeted  to  the  same  experiments  as  rabbit  M,  and 
died  of  the  same  disease  on  the  ehventli  day  after  trephining.  It  is 
to  be  re.;retted  that  no  experiment  was  made  toaseertain  thet-unditi'm 
oi  the  nieiluMa  oblongata  at  this  dali-.  as  regards  tin*  virus  of  rabies 

Itabbits  M  and  N  Were  in  the  same  box  all  the  time 

I'ApirihK  iits  ih-iiionst  rating  that  Com  ad  I^ppser.  aged  tiftifn 
\ears.  died  of  rabies.  He  underwent  Pasteur  treatment  fnun  I>eeeni- 
ber  2d  to  J)erondMr  17th,  IsVM),     He  dieil  <»f  rabies,  DocemlnT  2tith. 
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Ho  had  l)eeu  bitten  on  December  1st,  ami  the  iiost-mortem  examina- 
tion watj  made  Decemlx^r  26tL. 

Ou  Decemljer  20th,  181K),  four  rabbits  were  trephined  and  injected 
subdurally  with  emulsion  in  sterilized  water  of  medulla  oblongata  of 
the  hoy.  Amount  injected,  five  minims.  Kiibbits  dosiguated  by  letn 
ters  Q,  li,  S,  T.     They  developed  rabies  on  the  sixteenth  day. 

The  foHowiug  exi)erimentH  demonstrate  that  the  boy  died  of  rabies ; 
tliat  the  source  of  the  virus  was  the  dog  and  not  the  treatment;  that 
the  disease  i\x  the  rabbit  is  a  spocitic  infection  and  not  a  traumatic 
degeneration  (ascending  or  descending  neuritis).  Babbits  U,  V,  \V, 
and  X  were  trephined  and  subdurally  injected  with  emulsion  of  me- 
dulla oblongata,  that  of  rabbit  S,  which  died  of  rabies  on  the  seven- 
teentli  day,  January  lltli,  1807,  after  having  lx>en  trej>hined  and  sub- 
durally injected  from  medulla  oblongata  of  boy  Epi)ers,  who  died  of 
rabius  on  December  20th,  1890.  The  animals  died  on  the  thirteenth, 
fifteenth,  fourteenth,  and  sixteenth  days  respectively. 

Comments  and  ConclnsionH. — If  one  hundred  children  had  been  bit- 
ten by  this  same  dog  in  an  identical  manner,  Lc,  severe  and  numer- 
ous bites  on  tlie  bare  head  and  neck,  how  many  would  have  likewise 
perislied?  A  healthy  rationality  will  admit  the  i)robability  of  eighty 
per  cent.,  ninety  i>er  cent.,  even  one  himdred  per  cent,  of  deaths. 
These  cases  entirely  corrolwirato  all  that  is  claimed  by  statistics  on 
this  i)oint.  That  is,  the  mortidity  of  bites  of  this  descripticm  is 
eiglity  per  cent.,  ninety  i)er  ceut.,  even  one  hundred  per  cent.,  when 
not  treated  by  the  Pasteur  nietlxod.  But  all  these  were  treated  by 
this  method  with  a  result  as  disastrous  as  if  they  had  not  been  treated 
at  all.  It  cannot  Ix^  claimed  that  tliey  were  not  timely  treated.  All 
were  under  treatment  within  al>out  three  days  after  having  been  bitten. 
Greater  <'.elerity  than  this  is  only  very  exceptionally  attainable.  Pas- 
teur institutes  camiot  l)e  hxiated  within  three  days'  jtmrney  of  every- 
where. Tlie  only  possible  explanation  is  that  some  factor  difficult 
of  ai)preciation  caused  an  unusually  brief  incubation  and  8i>eedy 
onset  of  tlio  disease.  For  the  completion  of  immunization  fifteen 
days  after  tins  termination  of  treatment  are  retpiired.  In  these  cases 
the  disease  <mtran  the  remedy.  If  fifteen  to  twenty  days  are  retjuired 
for  completion  of  the  treatment  and  fifteen  days  more  for  the  com- 
jtletioii  of  the  immunization,  then  all  cases  w^hich  develop  the  dis- 
ejLse  in  thirty-fivt^  days  are  not  amenable  to  treatment.  The  stage  of 
incubation  in  six  jx'r  cent,  is  l)etween  three  and  eighteen  days;  in 
sixty  jM'r  cent,  it  is  betwetm  eighteen  and  sixty-four  days.  Granting 
th(^  accuracy  of  these  statistics  from  Bollinger'  it  may  l)e  assumed  that 
thirty-five  per  cent,  of  children  at  andl)elow  eighteen  years  of  age,  suf- 
fering fr<nn  jnultii)le  and  severe  and  non-cauterized  bites  on  the  head 
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and  face  (bare),  will  fail  to  be  benefited  by  the  Pastenr  treatment ;  Hixty- 
five  ca^eu  in  oue  hundred  esca]>ewlieu  treated.  Grnutinji;  tlwttwvii^ 
in  one  litindred  would  i^ca]>e  if  not  treatttil,  then  forty -live  in  one  btm- 
dred  are  saved  by  the  treatment.  The  foregoing  remarks  a^aamo  that 
there  has  been  no  defect  in  tlie  luliuinistrntiou  of  the  itrophyUxiA. 
The  Pasteur  Inatitute,  PariH,  vhWh  attention  to  the  time  limit,  but  dom 
not  plead  this  statute  of  limitation.  It  shows  that  all  the  deattui  dur- 
ing treatment  and  at  any  time  thereafter,  from  bites  of  tbe  head  and 
face,  form  only  alKiut  nix  |>er  cent.  But  this  showing  iucladiw  aU  ikKM, 
children  and  ailultu,  and  all  bites,  severe  and  slight,  single  and  multi- 
ple. This  is  as  inexact  as  the  assertion  attributetl  to  John  Hontrr, 
that  not  more  than  five  per  cent,  of  all  )>ersoii.s  bitten  by  rabid  dupi 
develop  rabies.  This  may  l>e  true  of  slight  bites  thnmgh  clothing, 
Init  it  is  entirely  incorrect  as  regards  severe  multiple  bites  on  tioM^H 
parts,  especially  the  face  and  ueck.  There  are  tjjose  who  iismrt  U;afl^^ 
madnlog  bites  are  very  rare,  au<l  but  very  few  of  the  few  bitten  develop 
the  disease.  Bnt  when  they  wish  to  impugn  the  Pasteur  tnvitmeut 
they  cite  tbe  present  cases,  asserting  that  fifty  i>er  cent,  of  the  enti» 
num))er  bitten  died  of  the  disi^ise,  tmil  (me  hundred  [ler  cent,  rjf  (hoM 
bitten  on  the  Uire  face  and  nei*k  dieil.  No  sufficient  numlier  waa 
Ititti^u  from  which  to  ctdculate  |ierceutage.  They  "liluw  h<»t  and 
blow  cold  in  the  same  breath,"  and  mean  nothing  unless  they  oovertlr 
claim  that  the  treatment  pHMlucfnl  the  disease.  The  virus  of  ordtuarT' 
raVues,  that  of  the  mad  dog  at  lurge,  the  street  d<i^,  lyuje  lie  nte,  when 
snbdurally  injected  into  rabbits,  never  produces  the  disease  liefure  Um 
twelfth  day;  rarely  Ijefore  the  fourteenth  day.  On  the  contrarv*,  the 
vims  of  the  laboratory,  the  virus  of  the  rabbit  at  and  Itevfind  the 
fiftieth  remove,  when  snbdurally  injected  into  other  rabbits,  produces 
rabies  in  seven  or  eight  days.  In  tlie  cases  undt^r  considi^rHttoU, 
the  virus  of  the  medulla  oblongata  of  the  bf»ys  produced  ral>io«  in  the 
rabbit  after  about  the  same  incubation  as  did  the  ^irus  of  the  minlulla 
oblongata  of  the  street  dog  in  question.  The  ilisease  did  not  in  any 
of  the  rabbits  develop  liefore  the  fourteenth  day.  Had  the  virus  which 
gave  these  boys  rabies  been  that  of  the  lalx.irat'jry.  that  which  was 
used  in  the  tn*atment,  then  the  rabbits  which  were  inje<'ttMl  HuKlnrallr 
from  the  medulla  oblongata  of  those  rabbits  which  had  U^n  inject^l 
subduraLly  from  the  medidla  oblongata  of  the  lioys  would  have  dev«»l- 
oi>ed  rabies  on  about  the  seventh  or  eighth  day.  But  it  waa  <ie- 
monstrated  that  nn  the  ninth  day  after  injection  the  nnMl alia  oblon- 
gata was  not  even  virulent.  The  use  of  a  second  aeries  of  rabbits  is 
neoeflsary  for  two  jmriKises;  First,  when  the  vims  is  juiKserl  fnim  one 
B|>ecies  to  another  the  incubative  stage  is  variable  in  tho  first  {HiaaaKO. 
In  these  caees — the  virna  from  the  medulla  oblcmgata  of  the  Iwrs  io- 


ETIOLOGY.  516 

jected  suWurally  into  rabbits— the  firat  rabbits  might  manifest  the 
disease  at  some  invguLir  iteritxl,  probably  a  longer  interval  than  its 
real  iuculwtive  8ta^;e.  But  when  tlie  vims  is  passod  fr«>m  the  modulla 
obloni^ata  of  these  rabbits  by  sulKluriil  iuj^H'tirm  iiita  otluT  rabbits, 
then  thpso  other  rabbits  cxhiljit  tho  diseaso  after  tlje  sia^e  of  incidm- 
tiou  noniial  to  the  vinis.  The  normal  incubative  stage  of  the  street 
vims  is  aJKHit  fifteen  days.  The  normal  iumbjitive  stiige  of  the  virus 
of  the  laln)ratitry  whirh  is  used  in  tho  treatment  is  al»out  seven  days. 
Se4.'oudly,  the  other  itnr|K)SO  ueeessitatiuK  the  use  of  a  second  series 
of  rabbits  is  to  exelude  the  effect  of  trauiiuLtisui  on  the  nervous  system. 
Very  rarely  a  case  occurs  after  trephining,  oven  when  the  vims  of 
rabies  is  not  used,  in  which  after  a  like  iucuLativo  ataye  the  rabbit 
develops  a  diseiise  aiul  dies  with  symptoms  like  tliose  of  rabies.  That 
this  disease  and  rabies  are  not  identical  is  iirnven  by  the  fact  that  this 
disease  cannot  1m>  givou  from  these  rabiiits  to  a  second  series  of  rabbits 
by  trephining;  and  sulHlural  iujeetitm  of  their  medulla  obhmgatji;  still 
less  can  it  be  so  propagated  indefinitely ,  as  is  the  case  in  rabies,  w^liich 
is  a  sjiecitic  infectious  neurosis.  The  other  disease  is  a  traumatic  iu- 
flammatiiinor  degeneration.  Kulnlural  injections  into  guiueji-pigs  or 
rabbits  of  emulsion  of  medulla  oblongata  from  dogs  8usi>ected  to  have 
had  rabies  is  jjart  of  the  regular  routine  work  of  institutions  jiractis- 
ing  the  Pasteur  method.  Not  iufrotjueutly  the  dogs  are  thus  demon- 
strated not  to  have  had  rabies.  Patients  have  been  treat^-d  iind  the 
dog  has  been  8uli8e<iueutly  jiroven  not  to  have  had  rabies.  If  a  dog 
under  suspicious  circumstances  bites  jiersons  and  is  at  once  killed,  it  is 
pnidentto  give  these  persons  tlif*  l>e7iefit  (»f  the  d<nibt  nud  treat  them. 
They  cannot  safely  delay  until  the  termination  of  an  exi>erimeut  which 
lasts  over  fifteen  ilaya. 

Daily  throughout  tlu*  world  institutions  adtiiinistering  the  Pasteur 
treatment  demonstrate  that  rabies  is  a  K]»ecific  iiifectioiis  (contagious) 
neurosis,  and  that  no  other  disease  is  cajiable  of  jiroducing  identical 
symptfuns. 

In  this  necessarily  discursive  manner,  the  luuise  of  rabies  is 
shown  to  be  something,  some  virus,  some  organism  that  has  been 
comnmnicated  from  onp  being  to  another.  The  mode  of  comnmnica- 
tiou  is  by  contact,  and  tlie  veliicle,  nu«t  frequently,  is  saliva.  The 
contact,  the  conveyance,  is  usually  by  the  bite  of  a  rabid  animal.  It 
is  well  ascertained  that  the  saliva  of  a  dog  nmy  Ik>  viruh'ut  three  days 
before  tli^  manifestation  f)f  rabic  Hymptoms.  ""  In  tlii^  ralibit  experi- 
mentally inoculattnl  (sulKbirally)  the  saliva  is  virulent  on  and  after  the 
sixth  day,  the  virus  inoculated  Iteing  a  fixed  virus  (two  hundred  and 
thirty-seventh  passage)."  The  first  nerve  symptom,  incoordination, 
slight  swaying,  e8])ecially  of  the  head  and  neck,  from  aide  to  side  when 
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disturbed,  indicates  in  tlie  rabbit  tho  inoipioncy  of  nerve  diooidtf, 

aiul  tlie  virulenct)  of  the  Haliva  HeeiuB  to  be  BimultaiieoBH.  It  luu 
been  shown  that  in  subdural  inocuhitiou  of  mbbits  with  tho  uulixaHl 
viruM  the  medulla  oblou>;ata  in  not  rii-uleut  on  the  niutli  day,  but  tiie 
condition  of  the  Halivn  at  thin  period  ban  not  l»<*en  nwvrtainetl-  *  A 
dog  inoculated  in  tiie  anterior  chamber  <»f  tho  eve  hjid  tlM^  r»bio  b-to- 
perature  rine  eleven  days  thereafter,  lieiu^  ^$0.3°  C. ;  previously  it  liftd 
l>een  38"  C.  and  38.8^  C.  Saliva  at  this  jwriod  injwrti'd  inti>  iha 
muHcleH  of  the  neck  *»f  a  guinea-pig  caused  it  to  develop  rabie«  in  fif- 
teen days"  (Roux  et  N<jcard).  There  la  obvious  (huiger  ilwi  almdnl 
HuHaeeH  or  wounds  received  in  hauiUiug,  ex|>erimeutally  or  otb«nriMi,  J 
rabid  animals  may  become  inoculated.  That  it  is  rare  is  uo  proof  1 
that  it  is  improbable.  If  occupation  brought  human  lieingH  inti>  tb«  I 
Hame  asHfX'iatiou  with  raliiea  nn  with  glaudeni,  it^i  tniiisniiHHion  would  ] 
be  a»  fretjuent  and  as  undoubted  in  the  one  as  in  tho  other. 

Mode  of  Cnuveytwce  of  7/a6iVfi.— The  conveyance  of  the  dinftauft 
{MiraHiteH,  flean,  lice,  and  other  ]>eHtM,  from  the  dog,  tliougli  nol 
strated  ih  not  inconiprehensible  as  a  |)osHilHlit\.     Yountt  cites  a  e 
in  which  a  man  untied  a  knot  in  a  rope  with  hia  teeth  and  died 
rabies,  the  ro]>e  having  Ih^hu  UHe<1  to  confine  a  mbid  dog;  also 
case  in  which  a  seaiustreAH  hiul  her  dress  torn  by  a  ndiid  • 
re|«uring  it  she  i)a88ed  the  setim,  to  Hatten  it,  Initwt^eu  her  lii<s;  ■ 
died  of  rabies.     These  cases  almost  overtax  credence.     To  the  c 
of  literature  desiguat^^d  as  "fairy  bdes"  the  following  cami^s  Ih^Io 
Van  Swieten  **  rejiorts  that  an  old  woman  died  with  all  the  sympto 
of  rabies  after  a  wound  inflicted  ou  lier  l>y  an  irate  iwK'k.     TI» 
tures  that  the  cock  had  been  bitteu  by  a  rabid  fox.     If  th* 
were  8|>outaneou8ly  generated  in  the  cock,  it  is  surprising  it  d« 
occur  more  frw|uently  in  England,  where  this  irascibh^  binl  i-<  ' 
t(»  fight."    The  same  authority  as.serU  that  "a  young  man  diixi  < 
after  having  bitten  his  own  linger  in  a  lit  of  j»aAsion."    MAlpight 
"declares  that  his  own  mother  dieil  of  rabiiw  a  few  days  aft*»r  having 
been  bitten  by  an  epileptic."     Cases  of  siHUibinmiUs  origination  of 
rabies  in  man  have  l»een  reported  by  Barthez  and  OiDtnu%  but  YeJ- 
poau  remarked  that  thoro  was  in  these  ciises  no  snflicient  evideuei« 
tlie  absence  of  contjigion.     Some  jMtrtions  of  th<«  l»o<ly,  dcnudiHl 
epidermis,  need  only  bo  in  contact  with  the  virus  of  rabies.     Tmns- 
seau,  who  quotes  these  cAses.  remarks  that  "  rabies  in  the  hnmAD  s 
ject  is  always  the  result  of  inocuhitiou  with  the  vims  of  ndiiea."    Th 
present-time   opinicm  almost   unanimotmly   reganla  thii*  dtse<fuie 
never  now  originjitiug  f/e  norn,  any  more  than  do«t(  glanders  or  a 
pox.     The  communication  of  rabi(>s  in  coitus  is  a  far  more 
poBsibility  tlian  is  tlnit  of  tulM^rcuh>sis  or  carcinoma.     Is  the  origiu 
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of  tLo  difleaae  ever  conRouital?  "A  cow  with  hydropLoliia  (rabies) 
gav<^  birtli  bi  ii  wilf,  wliirh  tlevel(>|>Ptl  niViies,  altlinugli  anothpr  cow 
had  l>een  sulmtitnted  for  it  tr»  suck  from."  A  rabitl  cow  haH  to  mv 
knowledj^o  fiiriouslv  attacked  its  owu  calf;  herciu  is  a  source  of  fal- 
\iU'.y.  ExcoUi'iit,  niithority  hnn  dt'iiion.stnitcd  by  Hnbdnral  inooulation 
of  the  njotbiUa  oblongata  of  th«i  fix-tus  of  rabid  rabbitB  that  rabies 
existed  in  thpui ;  falhicy  iu  this  observation  is  rttduceil  to  a  intriitnnm. 
Milk  of  rabid  animals  has  thus  also  lieen  proven  vinik'ut,  and  it  may 
l>e  the  vehiolo  for  tlin  transniission  of  rabies;  but  tliat  the  disease 
very  rarely  is  so  transmitted  is  the  olwervation  of  the  itresent  writer 
and  also  of  Perroncito  aud  Carita.'  The  writer  on  neveral  occaaioiw 
lias  not  l)epn  alile  to  produce  rabieH  by  HuUlural  inoculation  from  newly 
boni  offsjiritii^  of  rabbits  with  advanced  rabies.  "Thoniilk  and  tiesh 
of  rabid  animals— do^s,  sheep,  and  cattle — may  as  a  rule  \m  rtaisumed 
by  man  and  animals  witliont  any  ill  effect.  Gohier  alone  st^itcs  that 
lie  has  sccu  hydrophobia  produced  in  a  d<^j^  by  eatiu^  the  flesh  of  a 
doj^  dead  of  this  disc^a.se,  also  by  rutins  the  flesh  of  raliid  shee]). 
Hertwig  niude  many  exjierimeutH  with  ue^;ative  results.  Saliva  and 
mucus  from  the  mouth  of  rabid  doRs  were  introduRod  into  the  stom- 
acli  and  tlirnut  nf  utlier  animals,  and  they  were  fed  with  br**ad  and 
meat  smeared  with  rabic  saliva,  also  placed  in  stalls  with  dogs  which 
had  recently  died  of  this  disease,  given  the  same  straw,  footl,  wash- 
biisins,  and  chains,  nil  without  result."  The  disease  cauiiot  W'  taken 
through  an  intacrt  mucous  menibraue,  i>rotected  by  its  ej»ith«lium. 
Admitting  that  the  risk  is  slight.'still  uo  risk  should  be  run.  Admit- 
ting, which  is  not  al>solutely  certain,  tliat  an  unabraded  mucous  mem- 
brane prevents  the  pntrance  of  tins  vims,  slight  abni.**tf)nH  are  easily 
made  and  readily  escajie  observation.  Touatt  *  held  that  the  \iru8  was 
al>9orbed  by  the  mucosa. 

Rabid  animals  are  thoroughly  diseased  animals.  Their  flesh 
should  not  be  used;  nor  should  their  skins  l)e  used,  though  they  are 
less  daugenMiH  than  those  ot  animals  aftlicted  with  anthrax. 

Aifenuaf}o}i  of  Vh-iis.  —  "  Tbe  virus  of  rabies  can  be  weakened,  atten- 
uated ;  when  it  is  passed  from  the  dog  to  the  monkey  and  from  mon- 
key to  monkey  it  grows  we^iker  at  each  passage.  After  the  virulence 
has  lieen  thus  diminished  by  several  f>assages  through  monkeys,  if 
the  vims  l)e  carried  back  in  the  dog,  the  rabbit,  or  the  guinea-pig,  it 
still  remains  attenuated.  In  t  >ther  words  the  virulence  does  not  go  back 
to  the  degree  it  had  in  i\w  dog.  A  small  uuml>or  of  passages  from 
monkey  to  monkey  snffiee  to  so  attenuate  the  virus  that  it  does  not 
give  nibiea  when  hypr>dormically  iujecte<l.  Intracranial  inoculation 
itself,  the  never-failing  means  of  communicating  rabies,  may  now 
remain  without  effect,  while,  however,  creating  a  refractory  state  in 


1 


518 


feEIRl^— RABIES. 


I 


favor  of  the  iiux^ulated  aiiimal'*  (Suzor).  "  The  vims  of  rubies  iu 
lymph  sac  of  the  frog  l)ecM)inea  att-euuated  iu  fifteen  days  wht-n  i( 
becomes  a  suflicieutly  strong  vacciue  for  a  dog,  but  not  for  a  rabbit, 
A  mixture  of  the  blood  of  iuimuuo  dogs  with  rabic  virus  BtehLLzt^  tii() 
latter  in  sis  hours.  The  frog  does  not  couti*Hct  rubiwj,  though  ita 
niigrut»*ry  cells  are  to  Ijo  seen  in  the  nervous  sulistauce  (gray  metier) 
a  few  days  after  the  intnxlurtiou  of  tlte  rabio  mcdulhi  into  the  dorsal 
Iruiph  sac.  Pasteur  |»rPHerves  cords  hy  dry  air  (suHiM»utlp<l  otvc 
caustic  }K)t;ish).  It  is  now  known  that  lieat  ]>la,\s  tlie  most  im|>orlatift 
purfc  in  these  ex{>erimeuts,  and  it  may  act  by  favoring  oYidatinn** 
(Babes,  Oerchez,  jiud  Proto|H»i>off). 

The  virus  ot  rabifs  Hulklurally  iu<K^ulated  into  the  hen  has  a  long 
incubation,  and  at  the  death  of  the  hen  its  medulla  oblongata  viU  be 
found  to  l>e  sterile.  It  does  not  give  rise  to  rabies  when  it  is  inoeii* 
lated  HiilMlvirally  int^i  rabbits.  The  teni|>eratnre  of  the  heu  in  iho 
cloaca  is  KlH"  F.,  at  which  temperature  the  vims  of  rabies  cam  be 
sterilized  in  vitro. 

(■hfintrtrr  <nnl  Seat  uf  JtHtJt  in  lU'lattun  to  CittutuHott. — In  the  causa* 
tion  of  rabies  by  bites  much  deiH»nds  upon  the  seat,  number  of  bit««, 
severity,  and  whether  the  part  l)e  naked  or  clothed  or  coverwl  witk 
thick  iiair.  The  neck  is  selecte<l  for  exjM^rimentid  hyiMMlenuie  inj«^' 
tiouH  of  rabic  vims,  becjiuse  these  injections  are  more  frequently  anc- 
cessfid  in  this  region  than  elsewhere.  The  injections  are  niado  deeply 
into  the  neck  muscles  and  it  is  suggested  that  the  virus  shoulil  come 
into  contact  with  tlie  cervical  nerves  at  their  exit  from  the  spinal 
column,  as  in  this  way  it  will  more  rapidly  and  surely  reach  the  an- 
terior columns  of  the  cord. 

Numerous,  estenKive,  deep  bites  on  the  face  and  neck  are  reiy 
dangerous.  They  are  estimated  to  result  fatidly  iu  8t)  t4»5H)  \kit  oonl. ; 
on  the  hands,  C'J  to  07  ]>er  cent. ;  on  the  Ixnly,  31  to  G3  |>er  cent,  the 
latter  in  numerous  wtmmls;  on  tlie  up{>er  extremities  (arms),  2i}  to3[t 
I)er  cent.;  lower  extremities  (legs),  21  to  *2S  per  cent.  The  genrtnU 
percentage  is  stated  at  from  55  to  47.  If  the  wound  l>e  canterijuN] 
properly  and  timely,  Ji3  percent,  of  those  bitten  takerabi««;  if  ttoi 
cauterize<l.  K\  per  cent.  Age  exerts  no  appreciable  influence 
deaths  fr^^ra  rabies.  Under  twenty  years  the  mortjility  ia  SI 
cent. ;  over  twenty,  the  i>ercentage  rapidly  goes  up  to  62. 

The  following  table  is  from  Bollinger: 


19  betwi*Gii    8  and    5  years. 
87       *•         «    "    10     - 


49  between  SO  tun}  40  yran. 
M        -        40    -    60      • 
9    oTOf    rtO  ywre. 


Wide  diHrre]taucie8  in  estimates  result  from  difficulty  in  armnging, 
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in  Borting  factors.     It  may  l^e  aaanmeil  that  a  bite  eauuot  put  the  virus 
.more  surely  or  in  greater  <iuantity  into  the  body  than  can  a  hypo- 
dermic injet'tiim.     If  it  be  assumed  further  that  the  guiuea-jUK  is 
of  averii^^e  HU8c'eptibi]it\ ,  then  tliia  auiuiiil  treuteil  Hul>cutiiueouhly  iu 
the  trunk  with  a  fixed  virus  gives  from  sixteen  to  eighteen  i>er  cent. ; 
when  tiio  iujoction  is  made  deeply  into  the  muscles  of  the  neck  tlie 
perceiihigo  is  much  greater.     The  iierceutiige  of  fifty  in  deep  and  mul- 
tiple wounds  of  the  face  and  neck  is  by  no  means  an  overestimate. 
"In  what  manm'r  or  liy  what  course  the  poison  p*.'netrateH  the  Intdy 
from  tho  H^'Jitof  the  wound  is  al)solutely  unkuown/*     Tliis  assertion  hy 
"Bollin^fr  is  almost  twenty -five  years  old  and  hits  received  some  little 
elucidation  mi)rn  reci^ntly.     Aaiv  ce)nditiou  that  favors  contact  of  the 
*virufl  witJi  the  nerves  facilitates  the  production  of  the  disease,  bec-ause 
•**  the  ly  m]ih  channels  of  the  neiTes  are  more  directly  in  communication 
*witli thinly m[>hBpaceH  in  the  cerebrospinal  camdthan  are  other  lvmp)h 
^banuok,"  yet  the  cerebrospinal  fiuid  is  not  always  virulent.     It  is  an 
'*ob8ervatiou  of   Pasteur  that  sometimes  this  fluid,  though  ]>erfectly 
limpid,  produce's  the  dispiisp,  andsoniptimesit  fails  to  do  so  even  when 
"turbid.     The  bh)od  is  rarely  virulent.     Pasteur  ]ir«jdiiced  rabies  only 
■once  from  tho  blood.     He  called  attention  to  the  certainty  of  infection 
'by  irdiavcjinus  injection.     "The  nervt's  are  not  ihe  S(_>le  channels  of 
prf»pJi|;atiou  of  tlie  virus  from  the  periphery  or  surface  to  the  centre." 
I*  Wo  (Pasteur  says)  have  on  several  different  occasions  inocuhited 
cthe  vii-us  into  one  of  the  veins  of  the  ear  and  then  immediately  after 
icut  off  tliat  organ  with  the  thermocantery  l>etwpon  the  ]Hiint  fif  inocu- 
ulation  and  the  head.      Nevertheless  rabies  Hhoweil  itself  in  every  in- 
istauce,  althou^'h  the  thermocjiutery  does  not  produce  an  ojieu  wound, 
the  whole  i)f  tiie  fut  surface  being  burned."     Though  the  blood-ves- 
I  eels  themselves  are  diseased^  the  blood  itself  exhibits  no  chan^  and  is 
^rarely  irnK-uluMe.     TIio  vims  may  preferably  (chemotaxis)  go  by  the 
tway  of  the  lyriijih  route.     The  coats  nf  thene  Itlood-vessels  may  be 
I  diseased  fnun  tlie  lymph  channels  without  and  not  from  the  blood 
within.      Perhaps  the  vims  avr>ids  the  serum,  finds  it  rejiellant.     Put 
into  the  circulation  it  speedily  makes  its  way  out,   indicating  tliat 
blooil  serum  is  not  a  desirable  culture  medium,  either  naturally  or 
artificially.     That  the   blood  d<ies  suffer  when   in  contjw^t  with  this 
toxin  will  tie  adverted  to  more  iu  detail  in  the  section  relating  to 
pathology. 

"  If  iu  the  dog  the  spiual  cord  be  cut  across,  and  afterwards  one  of 
the  uerves  of  the  hind  foot  he  inoculated,  the  cord  below  the  cut  will 
pnnluce  rabies  when  in<>culated,  but  the  j)art  of  the  cord  ulHfvii  the 
section  will  be  found  not  to  be  virulent.  Tlie  same  hohls  good  when  a 
similar  experiment  is  made  by  ixijecting  a  uexve  of  a  fore  limb.     "Whesi 
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the  difieaae  develops  alowly  bb  Uie  renult  of  a  bi<4^  of  a  litaib  tm  oB« 
dide  of  tlio  ImkIv,  tlie  periplienil  uervHS  on  the  ojijHwit*'  kIiIh  tiiav  aWi 
Cfiutmu  tin*  virus"  (Woo<lli«jad) .    These  exj  >ei'imout**  iinlicuU?  that  atarfv 
inntter  iH  a  deHirable  oulture  mediam,  n»tumlly  aud  [N^rUntw*  ariiti- 
eially,  nnth  hndu  atid  l.vmplt  in  coiulriLutioii.     Tht*  dt^luolion  fn>Eu 
this  18  that  a  part  abouudiii^  iu  iieneu  and  lyiuj)hjtti(.-H,  aud  moiut- 
what  tihjHe  to  tlie  Kpiiial  ori^iu  of  the  former,  ia  a  (]au|j;i^r  |miuiI; 
und  this  is  e^jually  stron^'ly    Huhstantintrd  rliuicallv.      Tlie  fillrate 
thnmgh  i>orcelain,  inje<*tHl experimentally  infliodog,  ouusea  )<nralytic 
Hymptoms.     The  entire  pathological  iihenomoua  arv  typieal  of  iuii>xi- 
culion  produced  l»y  muteriid  lixmely  designate<l  iw  toxiius.     The 
vary  gUin<lH,  especially  the  pan^tid.  and  also  llie  hicryiual  socretiosi 
(which  may  |»erhjii>8  causo  tbo  ocalar  iuilammatiou,  koratitiii,  elf^)| 
the  mammary  Hecretiou,  the  pancreas,  aud  the  HUpmrriml  UnIipa 
vindent.     Pantenr  demonstrated  tlie   presence  »tf  the  raliic  vira» 
the  lumbjir  swelling  of  the  spiiud  cord  occasionally  buforo  it 
1>reHeut  in  the  ineduIhioblongMtii.     The  disease  has  lj«H'n  pre' 
pieces  of  the  i)ueumf>giwtric  nene  near  its  cranial  itrigin  ai)'i    ;         i 
therefrom;   also  by  pieces  of  the  sciatio  and  fiuhniaxillar>*  ii^imni. 
The  jiresenco  of  the  virus  iu  the  |»eripheral  nerve  distnbutitin 
phkins  in  maJi  the  strange  symj^tom  (ierf>phobia,  oa  d<i«''S  tin*  involrm' 
ment  of  the  respinitory  t^ntre  exitlain  the  asphyxia  which  in  not  well 
desigTiatetl  as  hydrophobia. 

Fanciful  eliologicjil  factors  are  season,  iem[>erature,  want  of  tre^ 
dnm  and  food,  age,  h(>x,  race,  and  restrained  sexual  indulgence.    Tbo 
l>66t  obeerrers  In iM  tliat  theae  act  neittior  as  dinvi  nor  as  jirodis] 
CAUses.     Fanciful  t^cepticism  is  adverted  to  us  follows  by 
"  The  denial  of  the  existence  of  hydrophobia  as  a  s|)eciflo  diMatMi  latt'lr 
by  MjLScha  and  Ij«»vinsor  (ISfio)  has  not  even  tho  merit  of  novelty,  fof . 
the  existence  of  hydrophobia  as  a  disease  $tiitjnteriA  aa  well  as  tho  exit-' 
leace  of  a  sperific  virus  waa  denied  in  France  by  Bonijuillon  <1B(^. 
According  to  their  views  the  symptoms  are  ascribeil  to  fright  or  to  Ike; 
hK'al  injury.     Girard  and  J.  Simon  (1810)  regardetl  it  as  an  iinagii 
dinease.      U.  White  (1K2I>)  regarthnl  hydrophobia  as  nothing  more 
than  an  ordinary  inflammation  of  thtt  o'sophngus,  the  stomach,  and 
muscles  of  rejjpiration.     JTe  denied  not  only  ita  niiocifio  clianicter 
but  also  ita  infectiousness.     Ho  inoculated  several  cats,  rabbita,  and 
otlier  animals,  and  fimdly  himsolf  from  two  rabid  dogs,  all  withouii 
result.     It  is  hardly  nwossary  to  juld  that  these  negative  reanlta, 
compared  witli  nnmemus  iKwitive  n<aulta  following  iuo<'utatioti 
with  simple  clinical  experience,  are  entitleil  to  no  weight,  and  an* 
vahuible  at  most  only  aa  illustrations  of  fcxilhardinesa  indalKi<d  iu 
with  impunity.*'     "Tlie  B]K>utaneouH  origination  of  rabies  is 
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iucrodible  jih  that  of  Hiuallpox  or  as  spontaueous  generation  in  the 
aV>stnu.'t.  Virchow  states  that  the  doctrine  of  the  spontaneous  origin 
of  rubioH  coutributeil  most  of  all  causes  to  involve  iu  doubt  the  spe- 
t'ilic  character  of  the  disease.  He  regards  tlio  action  of  the  poison  of 
rabies  as  comparable  to  that  of  yeast,  fresh  partit^los  constantly  l)eiug 
conveyed  into  the  blood  from  the  seat  of  the  inoculatictn,  producing 
through  the  medium  of  the  circulation  its  specific  eflfect  upon  the 
nervous  system.  The  resemblance  to  alcoholic  intoxication  and  to 
certain  forms  of  mental  aifection  is  unmistakable,  the  j>oi8on  in  each 
case  i)roduciug  its  effects  upon  the  centres  of  the  medulla  obhmgata 
and  cerebral  hemispheres." 

The  cause  of  rabies  is  an  infectious  (ccmtagious)  virus  capable  of 
indefinite  jtropagation  when  inoculated  through  wounds  and  abrasions 
and  also  through  unabnuled  mucous  surfaces.  Age  does  not  of  itself 
markedly  affect  it,  nor  does  putrefaction  in  a  reasonable  lengtli  of 
time.  Moderately  high  temperatures  acting  in  exi>eriment  tubes 
attenuate  and  destroy  its  virulence. 

Virun  Attemudcd  hi/  Beof. — It  has  been  previously  stated  that 
cords  iu  a  condition  of  early  jtutrefaction  kill  rabbits  and  other  ani- 
mals by  septicaemia,  and  that  the  organism  is  that  of  rabbit  septice- 
mia;  but  when  putrefaction  is  advanced,  the  cord,  if  a  rabic  one, 
causes  rabies.  "  Rabic  cords  iu  an  incubator  for  eight  days  at  tem- 
I)eratures  of  80^  3^',  40\  45°,  50°  C,  when  subdurally  inoculated 
resulted  as  follows:  80"  C.  killed  with  rabies  in  about  nine  days;  36° 
C.  in  eleven  and  twelve  days;  40°  C.  caused  symptoms  of  rabies,  but 
the  rabbit  did  not  die;  50"  V.  were  not  at  all  affected.'.'  At  86"  F.  the 
rabic  cords  were  little  if  at  all  weakened;  at  95°  F.  the  incubation  is 
marketUy  prolonged;  at  104°  F.  the  disease  was  mild  and  recoverable; 
at  122^  F.  the  cords  were  sterilized.  It  is  known  that  heating  to  108° 
F.  rapidly  renders  the  rabic  vims  in  tubes  inert.  Such  is  the  experi- 
mental effect  of  heat  on  rabic  virus  outside  the  b(xly.  Rabic  virus  iu  a 
l)ody  liaving  the  temi)erature  of  the  hen  (108'  F.)  is  sterilized,  but  too 
late  to  i)rpv(^nt  the  disease,  though  its  incubation  is  prohmged.  The 
late  Dr.  J.  M.  Byron,  of  New  York  (1888),  from  whom  much  of  the 
above  account  is  (juoted,  remarks  that  the  rabbits  inoculated  with  cords 
that  hax.1  been  ex])osed  for  eight  days  to  40°  C.  and  50°  C.  did  not 
m-quire  immunity,  but  w^hen  subsequently  inoculated  developed  rabies ; 
th(^so  cords  were  not  of  the  nature  of  vaccines.  He  adds :  **  These 
exi>eriments  in  tulws  i)rove  nothing  more  than  an  attenuation  of  virus 
by  temperature,  and  cannot  indeed  lie  very  hai)pily  compared  with 
what  hai)i)ens  to  the  animal  organization  under  the  influence  of  a  hot 
climate.  They  exi)lain  some  things  but  not  all.  Exi^rimentation  in 
the  way  of    submitting  animals  to  conditions  that  resemble  the 
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atmospheric   pLenomenn,  after  liimug  been  inocnlHted  with 
witli  the  maximum  of  viniltnic4^,  is  tho  only  way  of  i-<e0olTiiie 
problem."     Dr.  it,  FerrLs,  iu  Heekiiij;  the  cAUse  of  tlnatli  by  mbieBp 
induced  to  try  warming  the  animal,  which  in  the  parali'tic  tti 
becomes  ra])idly  cold.     By  this  meauB  ho  succeeded  in  prnln 
life  one,  two,  and  Hoinetimt^H  three  thivH.     The  eflfect  of  natund  htgV 
tom|ierafure  on  the  rabic  virns  in  the  body  of  the  hen  (the  tempomtan 
of  which  is  108'^  F.)  is  U*  render  it  sterile,  inert,  innocuous.     TLa 
cloaca  of  the  hen  might  l>e  used  fm-  minor  exi>erimeutal  pnrtHises  a«ft 
thermostat  set  at  108°  F.     The  effcH^t  of  artificial  external  heat  on  tlie 
rabic  virus  in  the  body  will  lie  considered  in  the  section  on  thvraiwatioa. 
Pirservafioti  of  /V/vw.  — Rabic  virus  retains  its  vinilence  intact  for 
several  weeks  in  the  onc^phalon  and  cord  if  the  tradavers  are  pmservMl 
from  putrefaction  by  keepini^  them  at  a  tem|ierature  ranjduK  fritttt*" 
to  12 '  C.  (32°  to  5^1  F.).    The  virus,  enclosed  ]mre  in  glass  iube«  sealnl 
by  the  blowi)i()e,  can  be  xireservetl  for  Uiree  weeks  or  one  mouth  evmrj 
at  summer  heat.     Dr.  Byron  8Ugg«ste*l  tliat  a  t4»st  tulw  Iw  use*!  wiUi 
cotton  soaked  with  glyceriu  and  water  nt  tlio  Ixtttom  of  which  the  catdi 
rests ;  the  oi^en  end  of  tho  tub*>  is  sealed  by  the  blowpijte.     Cords  ifaw 
prepared  can  !>»»  safely  transportetl.     Tlio  following  inothtxl  I  have  nanl 
nilvautageously  :  Take  a  sterilized  test  tube  containing  glyi-t-rin  agar, 
flame  the  cotton  plug  and  i>orforate  it  with  a  red-hot  needle;  theaj 
tlirnst  the  cotton  <l4>wn  nearly  to  the  agar,  and  seal  the  {>|»f>n  end. 
The  agar  will  exhibit  growths  should  the  material  (cord)  become  con-| 
taminated.     Fluid  culture  media  can  of  course  1v  usoil  if  the  tnlie  ifti 
not  uftset.     Tlie  virulence  uf  rabic  material  is  best  maintained  at  a  tem- 
perature of  abtmt  23'^  C. 

Incubation. 

The  stage  of  incubation  is  of  variable  duration.    In  six  p«r 
of  all  cases  between  three  and  eighteen  diiys,  in  sixty  t>er  cent, 
eighteen  and  sixty-four  days,  iu  thirty-four  jter  cent,  this  stage  e: 
sixty  days.     While  this  period  is  seldom  less  than  fourteen  days  it  ia 
fre(|U«nlly  protract^nl  trom  ihrtn*.  to  six  mtmths.     There  is  an  authentie 
case  iu  whidi  the  duration  of  the  )>en(xl  of  ineubidiou  was  eight4?eii 
months.     But  a  duration  of  five,  seven,  ten,  and  twelve  y)»;irs  should 
be  obviously  regarded  as  mythical.     Fourteen  days  and  five  yeai»j 
have  l)een  given  as  extreme  limits.     Brouardel  quotes  the  following] 
sttitiHtics:  Out  of  *ino  hundrfd  and  seventy  C4ise«  rabies  showe<l  itselfj 
iu  all  within  tho  first  t)ii'(*e  months;  iu  another  set  of  ninety -aeveo 
cases  it  declared  itself  within  the  same  jieriod.     Ho  couclude«  that 
nbiea  supervenes  oftenest  in  the  course  of  the  second  mouth;  md/j 
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after  the  third  mouth;  (luiteexceptioually  iifter  the  sixth  mouth.  The 
mori>  imim^rourt  tlie  bitf^.s  jind  tlie  ^rputpr  tht^r  gravity  the  earlier  do  the 
aymiitiiuirt  upiit-ar.  They  miiuifest  themselves  earlier  also  iu  children 
tliau  in  old  people.  I  have  kuowu  four  children  (boys),  the  eldest 
being  sixteen  yenrs,  the  youngest  ei}j:ht  yenrs,  all  bitten  by  tlie  same 
dog  tit  t*r  about  the  sjimo  time,  to  develop  raliii-a  within  tliirty-five 
dayH,  uotwitliHlHiitliug  trejitm*^nt.  TheKw  cliildreu  were  bitU^H  on  the 
face  and  neck,  and  not  nfficiently  cauterized  (erti^tif-iit  eauterization 
in  multiple  aud  deep  wouiidn  in  iini>oftHible).  "The  dangerous  period 
for  children  Intten  on  the  Iieiwl  and  fiu-e  rarely  lasts  beyond  the  fourth 
or  sixth  week."  ThiH  asHertion  would  Im*  mc»re  iu  at^cijrd  with  strict 
fact  if  the  bites  were  tiualified  as  multiple  and  severe.  Of  course  a 
mere  scratch  or  puncture  may  cause  the  disease,  eai>ocially  if  a  nen-e 
be  involved;  but  such  wounds  can  1h5  more  radically  dealt  with,  and 
they  are  less  apt  thnu  multiple  aud  Hevere  wounds  to  lacerate  nerve 
and  lymi)h  stnictures.  The  foregoing  relates  to  rabies  iu  the  iiuiuan 
bi  jdy . 

In  the  dog  the  duration  of  iucubatinn  is  "  less  than  two  months  in 
eighty  jier  cent,  of  the  cases;  very  seldom  longer  than  six  months. 
Ynuatt  gave  one  case  of  eleven  months."  The  longest  iieriod  of 
lattMK-y  iu  thu  dog  is  iixed  at  eight  m4>ntliH;  the  shortest  at  six  to  eight 
<lays.  The  disease  occurs  within  two  months  iu  eighty-three  per 
cent.,  within  three  months  in  sixteen  per  cent.,  four  mnnths  and  later 
in  oue  ]»>r  cent.  Iu  i»thor  domeHtic  animals  the  peritnl  iif  iucubatinn 
varies  from  two  to  live,  seven,  or  ten  weeks,  and  in  exfe[)tioual  cases 
may  be  extended  to  nine  or  fifteeu  months.  During  the  stage  of 
incuUUiou  the  persons  bitten  (so  far  as  obsei'ved,  for  minute  oljser- 
vatiou  in  man  is  difficult)  exhibit  no  syrnpt^im.  Tliey  themselves  have 
often  forgotten  tlie  occasion  of  the  bite.  Slight  wounds  readily  Ileal. 
Bites  of  rabid  animals,  even  after  the  application  of  strong  caustics, 
are  said  to  manifest  a  strong  tendency  to  heal  without  graniUation. 
Inflammatory  reaction  is  generally  slight  and  its  i>ain  moderate. 
Ttmching  the  scar  is  said  to  proiluce  i>eculiar  sensations — shuddering, 
feeling  of  anxi<*ty,  and  sighing.  It  is  necessary  n(»t  to  overrate  the 
tingling,  smarting,  burning,  drawing,  and  darting  painful  sensatitms 
which  are  common  in  all  cicatrices;  atmosi)heric  changes,  rheumatism, 
neuralgia,  may  beset  any  cicAtrix,  and  not  rarely  those  produced  by 
caustics. 

These  remarks  are  restricted  to  the  stage  of  incubation.  The  early 
Bymptoms,  the  jirodrumes,  exhibit  cicatricial  signs  more  fretiuently 
in  the  lower  animals,  but  they  are  i)resent  exceptionally  in  man.  In 
animals  tliere  are  experimentally  ol)served  iu  the  period  of  incubation 
peculiarities  of  temperature  and  ret^piratiou ;   the  former  are  easily 
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recognized  and  of  ominoim  portent.     Dr.  O.  Ferri  (1869)   claimfl  Ik> 
have  ol«erved  in  inocnlnted  mltbits  a  period  of  aroelpnitiim  n(  rr^pl- 
ratiuu  sometimefl  on  tbo  fourth  day  after  inooulatiou,  more  fmiaestlr 
on  tlie  fifth.     He  advAuceH  the  theory  that  thin  indi('«t4«a  tlie  Airiral 
of  the  poiBou  in  the  tioor  of  the  fourth  ventricle,  which  beccHUW  Tim- 
lent  between  tlie  middle  of  the  fourth  day  and  the  commencmnMit  (d 
the  fifth  day.     He  doeR  not  think  that  elevation  of  tem;>enUnr«>  |m»- 
duces  the  aetHsleration  of  respiration.     Tlie  tenii>eratnre  in  neventeM 
out  of  forty-seven  auimalH  rose  after  inoculatittn,  thirteen  on  Uie  •«■ 
ond  day,  three  at  the  be^innin^  of  the  third  (hiy,  one  ut  tbo  <"cm1  <iI 
tlie  first  day ;  then  the  leui]K*rature  fell  Iwlow  the  jMiint  of  eW^tii 
8<nne  tenths  of  a  degree.     Feeble  variations  coutiuueil  for  Ave  dAjflil 
during  which  i)eriod  for  the  greater  part  of  the  time  it  roue.    Il 
attjiitied  a  niaxiiiiiitn  in  the  tiiajority  of  easen  on  the  sixth  ilay,  U 
teen  times  on  tlio  tifth  day,  thirty  times  on  the  sixth  day,  three 
on  the  seventh  day.    From  the  time  of  the  highest  elevation  it  beinu] 
to  dt'soend  and  rontiuued  to  do  ho  until  the  death  of  thn  nnii 
The  relative  maximum  on  the  sei-ond  day  is  not  constjint ;  tlie  alwiohxli'l 
maximum  orenrrinK  on  the  sixth  day  is  constant.    The  relative 
mum  is  only  .74  of  a  degree;  the  alwolnte  maximum  is  1.5 
This  may  l)e  called  the  rabic  rise  of  t«?mperattire.     We  have 
it  fjdl  in  only  one  ease.     If  the  accelerated  respiration  wa«  oil 
by  the  elevation  of  tt*mi>eraturo,  the  maximum  of  respiration  ooglit 
coincide  with  ilm  maximum  of  tem|>erature.     Furtht^miorr!,  th« 
oocurH  on  the  sixth  day  while  the  former  takes  place  on  the  foni 
day.    In  some  cases  the  abatement  of  the  respiration  has  b«}^n 
fore  the  maximum  elevation  of  tem[>erature  hail  U*en  attained; 
(luently  tlie  respiratory  acceleratifin  does  not  api>ear  to  lie  dejtendeiit 
on  the  elevation  of  the  temperature.     In  certain  caaea,  however,  it 
(h>es  ajiiH-ar  as  cAUse  and  effet^t,  but  in  a  general  way  one  nm>  wiy  tlinl^ 
the  accelerated  rpspinition  occurs  when  the  fltwr  of  the  fonrth  ▼«©- 
tricle  liecomes  ])f>isoned  and  is  inde|>endeut  of  the  thertnal  pboiioi 
enon. 

Tlii^  saliva  of  the  dog  is  virulent  three  tr»  eight  days  liefore  anv  siga 
of  rabies  npi»ears;  the  saliva  of  the  rabbit  at  the  time  of  the  temper-j 
atnre  rise,  ou  the  sixth  day.  Marachetti's  erujition  l>en6Ath 
tongue,  knots,  vesicles,  swollen  orifices  of  tlie  submaxillary  gl 
ol)eer^•etl  by  him  and  by  Drs.  Magistel  and  Zanthfw,  may  perha] 
occur  at  times  in  virions  disorders,  but  are  of  no  significance  as  indi^' 
eating  inculcation  of  rabies.  I  know  of  no  olmervatiotm  nf^arding 
ieni])erature  in  hnman  l)eing8  during  thi^  stage  of  rabies. 
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Rabies  in  Animals. 

Dogs, — There  are  two  varieties  of  rabies.  One  ia  ])opularly  recog- 
uized  ami  feared  as  a  dog  runs  mad.  There  is  another  in  which  the 
dog  does  not  ran ;  it  is  in  fact  paralyzed  and  cannot.  It  seeks  retire- 
ment, hides  away  in  obscure  places,  in  fence  corners,  cellars,  and 
under  Hteps.  Fortunately  the  animal  does  not  tend  to  bite.  In  the 
oai'ly  part  of  this  condition  biting  is  difficult;  in  the  latter  part  it  is 
impoHHible.  The  jaw  is  in  a  condition  of  paresis,  and  from  the  open 
mouth  drivels  a  virulent  saliva.  Sympathy  for  animals  is  a  com- 
mendable trait;  but  in  the  case  of  sick  or  wounded  animals  it  Hhould 
l)e  manifested  with  caution.  A  little  dog  run  over  by  the  street  cai>i 
wjw  i)icked  up  by  a  gentleman,  who  was  bitten  by  it  on  the  hand. 
From  this  wound  rabies  developed.  A  stray  cur  taken  in  by  some 
children  was  fed  b3^  their  father,  who  in  atooping  to  feed  it  was  bitten 
on  the  ear  and  died  of  rabies. 

The  ty  lucal  mad  dog  exhibits  three  stages.  In  the  first  the  dog  is 
dull,  depressed,  fidgety,  nervous,  restless.  Li  the  second  it  is  deli- 
ri(ms,  maniacal,  furious.  In  the  third  stage  it  is  imbecile,  helpless, 
paralyzed.  In  the  beginning  of  rabies  there  is  an  alteration  in  its 
usual  behavior  and  disposition.  In  its  conduct  it  evinces  a  vari- 
able disposition  to  those  around  it,  being  either  more  confiding  and 
friendly  than  usual,  or  the  oi)posite,  irritable,  morose,  and  easily 
enraged.  An  imdemonstrative  cross  dog  becomes  friendly  or  even 
caressingly  afi^ectionate.  An  amiable  dog  becomes  snappj'  and  cross. 
There  is  a  pec^iUar  condition  of  hypertesthesia  at  times;  the  animal 
crouches  away  from  the  touch  and  is  easily  frightened.  There  is  mod- 
erate conjunctivitis,  the  eyes  are  red,  sad  looking,  and  distrustful. 
The  attitude  indicates  suspicion  and  sickness.  The  appetite  is  disor- 
dered. The  dog  refuses  food,  except  some  choice  bits,  and  the  food 
is  ai>t  to  escape  from  its  mouth;  it  droj)S  it.  On  the  other  hand 
it  swallows  all  sorts  of  unfit  things — hair,  straw,  dung,  rags,  earth, 
stones,  bits  of  leather,  and  wood.  It  licks  cold  objects  eagerly — stones, 
iron,  and  tlio  noses  of  other  dogs — and  also  its  own  urine.  At  times 
the  sexual  instinct  appears  to  be  excited,  the  animal  constantly  smell- 
ing and  licking  the  genitals  of  other  dogs.  It  is  shy,  uneasy,  springs 
at  the  door,  has  spectral  illusions,  and  oljeys  reluctantly.  Its  move- 
nients  show  signs  of  uncertainty,  incoordination;  there  is  weakness 
and  tremulousuess  of  tlie  hind  part  of  tlie  body.  It  wanders  about 
tlie  house  and  yard,  seemingly  seeking  a  remedy  for  its  discomfort. 
It  may  still  (tl)ey  its  master,  and  in  most  ca8(^s  spares  those  to  whom 
it  is  attached;   but  if  persistently  disciplined  it  may  lose  its  self- 
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control  and   bite.      It  may  lick  and  guaw  its  woonda   and 
them  to  bccouei  iiiilamed.     SometiiiutH  tliore  ia  excetsaivtt  itoliiag. 
The  eye  is  fretiuontly  closed  for  several  seconds;  tla«?ro  is  ilndnxiuD 
from  the  nares,  a  tendency  to  cLoke,  difficulty  in  swallowing,  and  a 
di8|>ositiou  Ui  vomit. 

The  voice— and  this  is  an  im[K>rtaut  si^ — even  nk  this  eaiir 
jieriofl  is  altered,  hoarse  and  muilled  in  the  bark,  which  ia  rather  iu- 
frerinnut  and  difficult  to  evoke.      It  is,  accordiuK  to  Bottlt^y,  qoila^rf 
Iieculiar,  and  once  heard  is  not  forgotten.     "Instead  of  hurstiDtc  no^l 
with  its  usual  sonorousness  luivi  being  made  up  of  a  saceosaion  of 
notes  eijual  in  duration  and  in  intensity,  it  is  hoars»»,  veiled,  k»wpr  in 
tone,  and  after  a  first  full-nionthed  Iwirk  thpre  folhnvs  imnifrdiatelr  a 
succession  of  &\e,  six,  or  eight  howls  coming  far  back  from  tlie  throat, 
and  during;  which  the  jaws  are  never  CDHiplctely  closed,  as  thejr 
ordinarily  after  each  Iwrk.     It  is  not  unlike  the  voicf*  of  a  dog  rh 
a  hare;  it  is  something  intermediate  between  a  bark  and  a  howl 
up  of  the  two  with  something  lulded,  atronger  and  siuiater'* 
In  Home  cases  the  dog  is  voic*'lt«!rtrt. 

As  a  ndo  the  stages  gradually  (msi  into  one  another, 
them  is  a  sudden  outburst.     The  Hvmi)toms  of  this  first  -t 
very  insigiiificiuit;  nor  are  they  uniformly  present.     Anil 
son  tlie  greutt^t  risk  is  incurred  by  man  at  this  stage.     Many  ikf 
symptoms  are  of  short  duration  and,  moreover,  are  i>rBH*»nt  in 
diseases ;  therefore  their  diagnostic  imjK>rt  is  slight.     The  dull, 
leas  dog  crouches  in  the  dark  and  quiet,  trying  to  aleep,  Init  its  al 
hers  are  broken  V»y  driNinw,  hallucinations,  and  deluKions,  which 
characterize  its  waking  hours.     **  Seeking  rest  and  findirkg  ucain, 
gets  up  and  WJilks  alxmt.     In  some  cases  there  is  an  absence  of  tkta 
restless  agitation;  it  is  sleepy  and  pavs  no  attention  to  what  ia  goi 
on  around.     If  disturboil  it  growls  but  shows  no  inclination  to  atir. 
This  condition  may  usher  in  the  jmraly tic  variety,  but  it  orcaainnally 
and  for  a  time  is  present  in  the  typii-al  rabies.     There  seems  to  be 
(lisplaceuicut  of  s|»ecial  symptoms,  and  iuilications  exist  of  that 
sulxHeiiuently  1>e(*omes  very  ftronouncetl.     Tlie slight  jiaralyHiH,  )NUnmifl 
of  the  first  stJige,  indicates  the  complete  c<»udition  of  the  thinl ;  trwi^ 
sient  outltreskri  of  vi(»lence  )iiv>«}ige  the  furor  of  the  se^imd  atagv^' 
Hliglit  altenttion  of  voice  precedes  its  Miarke<l  change  aiul  final  «i- 
tinction;  excitid>ility  increases.     In  a  room  the  dog  nms  alxmt  |«er- 
sistently,  noses  under  the  furniture,  t^^ars  the  curtains  and  car} 
tN)unds  at  the  wall,  jum)>s  and  snaps  as  though  catching  fliea.     It 
things  which  are  not,  and  hears  sounds  that  hav*^  nr>  outward  sourr**. 
All  this,  says  YomiH,  may  l>o  disi»el]ed  by  its  master's  voio<*.     The 
dreailful  objects  vanish  and  it  creeps  to  its  master  with  the  exprasMiou 
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of  its  peculiar  attacliinent.  Now  follows  an  interval  of  calm.  It 
sltjwl y  closes  ita  eii  ea.  It«  foro  \e^  fcuvft  way  and  it  seeiiiM  about  to 
droi».  Suddenly  it  gets  up  ajjjain.  Fresh  phantoms  rise  lit^fore  it. 
It  looks  about  with  a  savage  expression  and  rushes  as  fur  as  ita  chain 
allows  against  an  imaginary  enemy. 

It  is  thirsty,  laps  fluid  eagerly  but  cannot  swallow  it;  but  in 
some  cases  it  can  swallow  soliiLs,  and  this  it  does  without  discrimi- 
uatitm,  so  ihut  foreign  and  uuusiuil  Hubstauces  in  a  dog's  sttnnach 
arrjuse  susjiifiou  of  rabien.  It  Ijites  tiud  tears  rough  substances, 
lat^ratiug  its  mouth  so  that  bhxxl  in  the  trachea,  oesophagus,  and 
stomjich  is  not  unusual.  At  first  for  a  shf  »rt  time  tlio  Hi>pelite  miiy  be 
increased,  but  hc hju  it  is  lost.  But  th(i  dog  may  eat  or  at  loiist  hwhIIow 
or  gulp  down  food  and  other  things  within  reach.  The  popular  idea  is 
a]>t  to  bo  rash  ami  sweeping  iu  generalization.  If  a  dog  can  and  does 
eat  it  i'anm>t  be  mad,  miiy  be  a  nile,  but  it  Inw  exceptions.  A 
patient  fwsured  me  that  a  dog  which  bit  him,  ate  naturally  all  the 
time.  I  know  that  it  swallowed  meat  put  iu  its  box,  for  I  saw  the 
meat  put  iu,  and  aftiir  obsen'ing  it  all  the  time  I  hjul  it  shot  and 
found  no  meat  in  the  box.  It  ttx^k  tho  mu/zle  of  the  pistol,  which 
had  been  thrust  Ihrougli  a  knot,  lu^tweeu  its  teeth;  tho  ilischarge 
tore  its  medulhir  oblongati  to  pieces.  The  dog  at  times  will  respect  its 
master  and  recognize  his  voice,  but  not  always  at  all  times.  A  gentle- 
man recounts  the  cirt^umstances  under  which  he  was  bitten :  "My  d4)g 
had  abandoned  its  homo,  but  returned.  I  called  it;  it  thou  rushed 
njion  and  bit  nio.  If  I  had  not  thus  attracted  its  attention  I  do 
not  think  I  shiiuld  \isi\o  Ik-cu  bitten."  Another  idea  with  au  ele- 
ment of  truth  is  tliat  a  mad  ilog  usually  runs  straight,  will  not  deviate 
from  its  course.  This  it  may  do  when  amaurotic,  almost  blind, 
pupils  widely  dilated,  wenk,  anil  tottenng.  It  may  have  no  iucli- 
nation  to  go  ayido.  But  when  it  will  and  when  it  will  not  is  a  factor 
imjHissible  to  determine  practicAlly. 

The  foregoing  is  Ji  comi^osite  picture  of  the  first  stage  of  furious 
rabies.  Very  rarely  tloes  tho  one  case  present  all  the  features,  and 
very  rarely  also  some  one  wise  may  present  none  of  them.  "  The  ani- 
mal remains  tame  and  unaggressive  to  the  end,  but  as  a  rule  in  tlie 
second  stage  it  is  in  a  st^tte  of  delirious  rage,  about  wliich  there  caii 
be  no  mistake  as  to  its  significance.  If  chained  in  a  c^ige  it  bites  and 
tears  at  everything  thrown  at  it.  It  attacks  furiously  all  auimala 
that  ctime  within  its  reach,  later  ou  man  also,  and  more  rarely  its 
owti  master."  It  seems  tf>  have  lost  tlie  sense  of  pain  or  the  expres- 
sUm  of  it.  It  breaks  «>ut  its  t*v»tli  and  tears  its  body.  If  now  it 
cau  break  away,  and  it  makes  strenuous  efforts  to  do  so,  it  runs 
amuck  biting  many  other  animals,  and  some  of  tliese  iu  their  turn 
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developing  rnl>ies  pro[>iiKfit4^  it  cudemiciiUy.  It  is  no  nnttMUl 
euoo  iu  LnstitutionH  for  the  ti-Riitment  of  raliie«  to  bavosevonU 
fniiu  about  the  samo  cli»triet  bitteu  at  Jistaut  iutervula  <.^f  tiiue.  Tbe 
advice  Ut  kill  nil  auiiuuls  bitten  is  souud,  but  in  niral  distnrt»  it  hi  int* 
possible  to  kunw  all  tho  animals  that  Lave  been  bitten.  The  fzuuitiar 
picture  (jf  the  tail  dr(X)]>iiiK  btftweeu  the  li'-gB,  the  oj)en  moath,  the 
drippini^  Haliva,  the  Hidewnya  gait,  the  atagger,  is  that  of  the  brgiih 
uing  of  ttiu  end  of  the  third  stage.  Before  further  advcrliug  to  tliiii  atJMCc 
it  ia  important  to  note  that  a  mad  dog,  fighting  and  biting  fartoodr, 
rarthj  or  tiertr  /wu'/./.',  which  other  doga  iu  fighting  do  iuc<»»Mautly. 

Viewed  from  a  dintamNd  the  wandt^ring  mad  dog  pre^enln  no  ]i««cti- 
liarity  of  gait;  its  tail  ia  held  high  and  wagging,  there  ia  no  <lrib- 
bling  of  foam  no  h>ng  as  it  eau  Hwallow.  ''Its  course  lh  sxiinctiiDCft 
straight  forward,  8(»metime8  in  divense  directions  or  in  cinJea."  No 
especiiU  dread  of  water  is  mauifest,  nor  ia  thei-o  nversiua  U^  air.  (n 
light,  or,  except  iu  rare  iuHtjinees,  to  thi^  glare  of  tho  aun.  The  (»^ 
and  urinary  excretion  is  sc^mty.  As  the  dog  eats  but  littln  thvrv  ia 
not  usmdiy  any  bowel  obBtruotion.  Occasionally  the  large  gut  h 
lille<l  with  dirt  and  hair.  Emaciation  is  rapid,  causiHl  by  exce«aiv» 
Wiiste  and  excretion,  the  eyes  l>eci>uie  sunken,  tho  ci:mt  ntugh,  wifl 
tlio  b<Kly  thin.  The  mucous  membrane  o{  the  mouth  is  but  slightly 
moisteui?d  and  in  ufteu  i)arohrd  and  of  a  dirty  livid  eolor.  A  ilim- 
of  saliva  and  foam  from  the  mouth  is  scaively  evwr  seen.  Tlie  resj 
tion  may  be  hurrie<l,  but  is  usually  but  slightly  affected.  The  |n 
is  slightly  aceeleratetl  and  often  irregular. 

The  third,  the  paralytic  stjige,  develojts  directly  fmtutliep 
stage,  the  paroxysms  becoming  weaker  and  less  distinctly  sep 
fnm)  the  remissions.  The  maniacal  rabid  dog,  like  the  human  mauiAc, 
after  a  hjnger  or  shorter  duration  of  furor  has  lunger  or  Mhr.ritir  peritala 
of  exhaustedijniescence.  Increasing exbiiustion,  increasing  pantlysis, 
especially  of  the  hind  legs,  ensue.  The  gait  iNHromeH  qucertiun 
staggering;  the  dog  can  s(!iircely  shiud  and  totters  from  side  to  «i 
Often  it  lies  curled  np  as  if  attempting  to  sleep,  raising  itself  on 
fore  legs  only  when  irritated.  It  may  still  utt4^mpt  to  biti»  i>r  at  U 
snap;  tLe  voice  is  hoarse,  there  is  dyspmea,  and  a  small,  thi 
ptdse.  At  times  juiKial  or  complete  convulsions  occur.  Death  tii 
ally  takes  jilacfi  on  the  fifth  or  sixth  day;  it  is  rarely  prolouged  to 
the  seventh  or  eighth  and  never  UM<ind  the  truth  day. 

I\irahjiiv  /fa/>te«.— Inoculation  exi>erimenis  fr*»ra  this  form  of 
disease  (dumb  madness,  sullen  rabies)  r>ften  reprotlucn  tlie  ilisei 
iu  it8  furious  form  and  int^.  re r^fi,  showing  Unit  thr  two  furms  arW 
only  varieties,  though  vtiry  different,  of  tlie  same  disease.  This  form 
of  rabies  exJiibits  itself  iu  about  fiftoeu  or  twenty  jier  cent  of  all  i 
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Formerly  this  form  was  Hnpposed  to  be  the  first  stage  of  the  disease 
aiul  the  rabid  form  the  secoud  stage.  Now  it  is  regarded  as  the 
inimediato  passage  of  the  first  stage  iuto  the  third  stage,  the  second 
stage  having  been  omitted.  Experimentally  in  young  dogs  the  dis- 
ease may  l>egiu  and  end  suddenly  and  abruptly  in  the  second  stage. 

Ou  June  14th,  181*7,  a  bitch  was  trephined  and  inoculated  sub- 
durally  from  the  medulla  oblongata  of  a  rabbit  dead  of  rabies  from 
Hulxlural  inoculation  of  a  fixed  virus ;  one  hundred  and  twenty  removes. 
Ou  June  2*)d,  at  8  A.M.,  at  which  hour  the  previous  evening  there 
was  ntj  grossly  ai)parent  disease,  the  animal  wan  running  alx>ut  the 
cage,  biting  at  its  sides  and  at  the  vessels  in  the  cage,  and  butting 
its  head  against  the  walls.  lis  bark  was  lioarse,  howling,  s(iueaking. 
It  had  three  tetiinic  convulsions  and  died  at  10  A.M.  the  same  day. 

roat-morhm  Examination. — Integument  of  scalp  contused  by 
butting  the  walls  of  the  cage.  Lungs  ooze  serum  freely;  kidneys 
hyporjemic;  bladder  empty ;  stomach  contaias  sawdust  and  hair. 

January  loth,  1808:  Black  and  tan  cur,  young,  not  fully  grown; 
weight,  ten  pounds.  Trephined  and  sulnlurally  injected  with  emul- 
sion, in  sterilized  water,  of  medulla  oblongata  of  rabbit  which  died 
of  rabies  from  sulKlural  in(x;ulati(m  of  fixed  virus ;  one  hundred  and 
thirty-eight  removes. 

January  24t]i,  7 :  30  a.m.  :  Biting  basin  and  growling.  8 :  30  a.m.  : 
]iarkiiig,  api)arently  naturally.  Biting  sides  of  cage,  jumping  and 
falling  about.  Bntko  its  teeth,  seized  its  hind  leg  l)etween  its  teeth, 
held  it,  chewing  ou  it  and  biting  it.  1  P.M. :  Same  dog  exhausted, 
and  now  made  no  attomi)t  to  bite  a  bitch  put  in  cage  with  it.  Just 
Ix'fore  death  it  barked,  api>aroutly  naturally;  convulsed,  it  died  at 
l::iOp.M. 

At  4  I'.M.  the  previous  day,  the  dog  was  gentle  and  answered  when 
called,  jumping  uj*  on  the  sides  of  the  cage.  Without  doubt  the  saliva 
wjis  at  this  time  virulent.  Had  this  dog  bitten  some  one  and  i)assed 
from  under  ol)servation,  and  the  bitten  individual  subsecpiently  died 
of  rabii's,  a  biassed  mind  would  see  a  c;use  of  rabies  from  bite  of  dog 
that  had  it  not.  A  fact  relative  to  alteration  of  voice  is  noteworthy. 
The  hojii-Ho  tone  of  voice,  the  peculiar  laryngeal  vocalizjition  may  dis- 
appear at  irregular  intervals  and  return.  I  have  observed  this  in  a 
human  being  with  rabies.  Though  generally  his  utterance  was 
laryngeal  U^v  a  f{nv  moments,  a  few  sentences  were  uttered  distinctly, 
sliowiug  that  at  this  time  tlio  nerve  disorder  was  one  of  incoordina- 
tion, i)aresis  ratlier  tliau  jit  this  period  of  com])lete  paralysis. 

Tlie  medtillu  f)bloiigata  of  this  dog  was  inj(u'ted  subdurally  into 
a  small  young  l)lack  and  tan  cur,  weighing  nine  jiounds.  This  was 
done  on  January  24th.  On  February  1st,  this  dog  suddenly  de- 
VoL.  XV.— 34 
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the  geuuiue  frothing  saliva  witli  niiiruH  tiowing  from  the  opeu  montli. 
Wo  Bee  abserit'o  of  defccifctiou,  uo  appetite,  i-apiil  emaciation,  and  death 
mu<.'h  min'e  quickly  than  in  the  furiauB  variety,  ttikiug  ]>lace  withiu 
two  or  tlir^e  days. 

The  KToat  majority  of  casaH  of  cuiiinn  rallies  end  fatally;  a  few 
exeeptioiud  caseH  are,  however,  on  recfiril  iu  wliieJi  the  ilise^awe  HjMm- 
taneouHly  or  nnder  tlie  iiiriupnee  of  treutmetit  ^radujiUy  diaaiijteared. 
Submersion  in  cold  water  until  asphyxia  is  nearly  eomplete;  the  s«> 
called  sailorn' eure;  tho  bakei-n'  hot-uven  cure;  the  excision  af  tlie 
Buliliu^ual  vewiclBK,  calomel,  hleedinK,  eneniata,  bro<mi  t<_>]v,  and  nlher 
vanutfnl  remedies  are  unworthy  f>f  seipiititir  cn^denc*'.  That  dot's  and 
other  auiinaU  have  re<Mivereil  Jiftcr  the  nnuiifestatiou  of  the  ver^'  early 
syuiptonis  thore  can  lie  no  doubt,  and  tlu'v  may  thereby  acijuire  im- 
munity. That  in  man,  nndfr  Bindlar  eircumstjtneeH,  the  same  might 
take  place  in  n  jjossible  occurrence  of  which  there  has  been  no  riKor- 
ooa  scieutilic  demonstration. 

UnhhUn, — Thn  BymptniiiH  of  thiH  disease  in  the  rabbit  are  interest- 
ing in  themaelvi's,  iuid  a^lditionully  so  l»ecause  this  animal  is  usuiilly 
selected  fi  ir  the  demoustratiein  and  production  of  rabies,  and  its  spiufd 
cord  is  used  in  propiiylaxis.  Thn  rabbit  is  iiKM-nl.-iti^d  by  trophining 
and  the  subdural  injection  of  rabic  medulla  oltlon^atji  rubbed  up  in 
bouillon  or  sterilized  water.  A  piece  df  medulla  fn>Tg  the  floor  of  the 
fourth  ventricle,  of  abnnt  4  c.mni.,  is  rnbbfil  u(i  in  about  li>  e.c.  of 
sterilized  meimtninm,  and  of  this  tlnvo  or  four  miuiiiis  are  injecteil 
l>eneath  the  dura  mater,  or  small  pieces  (alx>ut  1  c.mm.)  may  be  in- 
troduced thmuj^li  Mmiill  Hlits  in  the  4bira  and  gently  jiresaed  against  the 
brain  and  withdrawn^  or  tlu\v  may  be  allowed  to  remain.  If  the  virus 
l»o  not  ftxed,  if  it  he>  from  some  animal  onlinarily  rabid,  the  first  signs 
of  the  disease  manifest  themselves  }><^tweon  the  twelfth  and  twentieth 
day,  usually  on  tlie  fifteenth  day.  With  the  fixed  virus  tho  tirHt  mani- 
fest sign  api»ears  on  the  seventh  day,  that  is,  after  six  days.  This 
sign  is  elicited  l>y  pushing  the  rabbit.  A  sudden,  ipiick  push  side- 
wavH,  alongsid*^  the  thorax,  causes  the  rabbit,  in  n'gjiiuing  jt,s  equili- 
brium to  oscillate  from  side  to  side;  e.Hpeeial]y  is  tliis  observable  in 
thehoail  antl  neck.  The  eyes  are  unusually  glistening  and  thoearsare 
often  held  erect.  Li  some  cases  there  is  marked  gritting  of  tlie  teeth 
and  continuous  chewing  movement  of  the  lips.  The  iucoordinati<m 
just  referred  to  rajudly  increjises;  iu  twelve  hours  the  rabbit  falls 
sideways  if  caused  t^i  nm,  or  tumbles  ou  to  his  back,  kicking  and 
struggling  ineffectually  to  get  ou  his  feet.  There  is  often  a  grotestine 
pose,  the  head  is  thntwu  backwards  or  to  one  <*r  other  side  and  shaken; 
the  limbs  are  projected  l^efore  or  Itehiud  or  sprawled  out  laterally  ;  the 
body  may  be  curved  sideways  or  bent  Itackwards  in  marked  opistho- 


632 


KEIRLE-  IUBIE& 


ionnB,  iu  wliicli  ]H>8itioii  ufter  tleatli  it  becomos  fixed.  Thw  iiHKiunUis»- 
tiou  eventiifit^H  iu  complete  iiaralyBin,  ilie  nibbit  l>'in^  holiilaBft  cm 
its  Hide.  But  iu  this  iirst  st^ige  tliere  is  uo  ordinur.v  jtanUvsis;  Um 
auinial  Leid  up  by  the  skin  of  the  iMick  kicks  nKoronsly.  Tberu  luaj 
be  sligbt  connilsiouH,  or  tlie  tremor  always  preHent  may  amimut  Ut 
a  cimvulsive  movomont  or  the  convulsion  may  bo  very  violent.  But 
with  all  thin  miiHcular  exertiuu  Uie  hjw  teiui>erutur('  of  thitf  Htai^  in 
maiutaiued;  the  thermometer  introdm^ed  its  ontiro  leu^i  uji  tlie  rw- 
tnrD  iudicaten  uo  rise  <:if  temperature.  C^euurall}'  Hut  inctKirdiiuitfl 
etago  in  very  marked;  sometimes  it  is  very  slightly  if  at  all  prctient  in 
these  cases;  the  |>uralytic  clement  priMlomiuutt^-s  from  tin*  Itrsl.  Th« 
auiuiid  in  loatli  to  move,  is  stiff,  and  dra^s  itself  alimg  with  difficnlt; . 
The  whole  body  is  depressed  downwards,  the  lielly  tix>  cIoho  U*  tito 
ground.  The  muscles  of  the  scapula  and  |>elvis  seem  fMiralysseil 
allow  the  boily  to  settle  do\mwards.  The  juiimal  ttrnd^  to  Ut  m< 
ipiiet  in  this  form  than  in  tho  first. 

Furious  rabies  cannot  1m  predicated  of  the  rabbit,  but  it  han  i 
semblauoe  in  an  excitc*d  form.  Occasionally  Uio  rabbit  does 
exhibit  tlie  usual  incoordination  or  the  rarer  i>aralytto  form. 
out  of  its  cage  into  the  nwim  it  runs  about  excitedly.  After  ni 
uirig  for  a  time  forwards,  it  ruus  backwards  sevend  steps ;  it  st<i]i«  a 
and  jumps  upwards,  thrusts  its  head  in  a  comer  and  paws  at  the  floor; 
and  this  pawing  it  repeals  energetically  if  disturl»ed.  Ifnictick 
pushed  at  its  mouth  it  makes  some  forwaixl  muveiu**nt  uf  itA  hemd 
though  about  to  bite,  but  it  is  doid>tful.  A  rabbit  can  |mrliA]iM  \*i 
tunght  to  bite  a  person,  but  it  is  not  its  natural  inclination.  I  bavtt 
known  an  employee  to  be  bitten  because  ho,  jilacing  his  baml  l»e4i 
tlie  rabbit's  mouth,  moved  it  (las  hand)  from  side-to  side  on  tJi»  1 
of  the  Ikix,  spreading  tlie  sjiwdust;  this  niamenvre  is  a  riaky  ooe* 
The  finger  was  somewhat  badly  cut,  and  the  atteiidaiit  waft 
because  the  rabbit  develoj>ed  rabieA  iu  twenty-four  hours  after  tlm 
bite.  In  the  excited  form  paralysis  ensues,  but  it  com«'»  <m  late  i 
last  stage;  the  iiiciNJrdiuate  stage  has  been  replncrd  by  tho  exc 
stjige.  This  stiige  of  iucoVdi nation,  so  eini>liasiMMl  in  tho  mltliiU 
finds  expression  in  other  animals  in  their  tentlency  to  fall  dowa. 
TJHtir  legs  give  wjiy  under  them.  The  rabbit  not  infre*iueiilly  t 
ofion  the  ofierative  wouud  and  paws  it  ajmrt,  because  of  some  disafc 
able  sensation.  Tliere  is  a  mucopurulent  dischtirge  fn>m  tlM 
junctiva.  Tlie  oomea  sometimes  l)ecomes  oiwviue.  Tlie  stoolii  a 
ptUtaceous;  not  balleil  as  normally.  Bc'fore  the  onset  of  t]i«  oer- 
vouH  sympt-ftms  there  is  a  rise  of  temperature,  irn*gularl\  roio* 
iug  and  going  when  the  disease  is  a  rev^ult  of  unfixetl  vims.  Wi 
tlie    fixed   virus    the    temi>eratun^   dcvatton    immtMliately  pn-ciHl 
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the  nervous  symptonis.  It  soon  falls  and  ooutinuos  to  drop  until 
death. 

Tho  domestio  tame  iJibhit  is  need  for  experimental  puriioses;  the 
wild  rabbit  cannot  bo  handled  and  dies  in  cajitivity,  injuring  iteelf  by 
violent  impact  with  tlie  cage.  The  wild  rabbit  bit**8  [terwrnH  when  it 
is  wpU,  and  would  also  do  so  if  sick  with  rabies.  Why  the  domestic 
rabbit  with  rabies  do(3S  not  bite  man  it  is  not  easy  to  explain.  To 
say  that  biting  is  not  a  natural  mcxlo  (»f  tiffeuw  and  defence  with  a 
tfinio  rabbit  is  to  miKtako  a  fm-t.  Tim  Imck  rabbitw  are  very  fierce 
fighters,  biting  each  other's  Wnlies  like  dogs  and  tearing  with  their 
teetli  each  other's  ears.     They  ako  bite  and  tear  out  the  testicles. 

Excited  rabies,  according  to  Pasteur,  is  more  apt  to  supervene  in 
first  imssages— that  is,  from  one  species  to  another,  but  it  is  not 
jilwolutely  absent  in  inoculation  with  fixed  nrus.  Pasteur  believed 
that  an  animal  is  more  apt  t(»  e8ca|>e  whou  a  very  large  amount  of 
emulsion  is  injoctt*d  than  when  tho  dose  is  the  usual  medium  amount, 
five  minims;  he  assumed  that  a  hu'ge  amount  of  antitoxin  is  also 
injected.  Rabbits  inoculat^Ml  should  Im  kept  under  ol)servation  at 
least  ninety  days,  Ix^cauHO  it  is  known  that  rabies  may  develop  after 
such  an  interval  of  time.  Dr.  Wetjbrook  (University  of  Minnesota) 
has  informed  uin  of  an  interesting  series  of  this  nature. 

floritejt. — Ah  UHually  ol)aerved  in  the  horse  rabies  is  of  a  violent 
character;  not  that  the  quieter  forms  do  not  exist  in  this  animal,  but 
they  eacai>e  ol)8er\ation  or  are  ascril>ed  to  other  causes.  The  horse,  at 
the  lieginning  of  the  attack,  is  excited  and  subject  to  illusions.  Ex- 
cessive fright  Bpeetiily  ensues  with  tendency  to  bite,  neighing  and 
gnashing  of  teeth,  sexual  excitement,  and  loss  of  appetite.  The 
8pe<*ific  i)aroxyHms  are  v(»ry  severe;  the  animal  begins  to  kick,  strike, 
and  bite  the  objects  about  it,  f»r  held  towards  it.  It  often  wounds 
itself,  tearing  ofif  with  its  teeth  portions  of  flesh  of  tho  fore  legs  and 
flaiiks.  It  will  also  seixe  other  animals.  It  rubs  the  nose  and  mouth 
and  makes  pc^culiar  motions  with  them.  Eespiration  is  accelerated. 
Weakness  and  paralysis  of  the  hind  parts  take  place.  Death  generally 
renults  in  four  or  six  days. 

A  iiiiire,  weight  eleven  hundred  pounds,  aged  twenty  years,  waa 
bitten  by  a  supposecl  rabid  dog,  October  11th,  18'.)3,  was  taken  sick 
November  1st,  and  died  November  2d.  The  mare  was  stiff  and  would 
fall  down.  Had  tonic  and  clonio  convidsions  with  hcjid  n)tracte<l. 
Saliva  was  running  from  the  mouth.  The  mare  bit  the  stall  and  a 
nian,  but  she  could  not  eat,  could  not  swallow.  Fieces  and  urine 
were  involuntarily  passed.  Post-mortem  examination  showe<l  a  nijv 
tnre  of  the  serrattw  magnus  and  diaphragm,  supposedly  from  spasm. 
Tho  medulla  oblongata  seemed  softened,  and  there  were  unmerous 
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down;  voice  of  pbaryuKitis.  October  4tL:  Reapiratioii  ililfUnilt,  inces- 
Himt  V>ellnwiiig;  could  uot  eat  or  drink.  Throughout  attack  would 
fall  if  au  attt>miit  waa  made  to  milk  her;  uo  ovidouce  of  viciousuesa, 
110  puralvHia,  iio  aiiaaui.  Three  other  cowh  ]\iu\  like  Hymptoms.  Died 
Octohnr  fitli.  PoHt-mortem  eiaraiuatiou :  Body  warm  internally. 
Very  little  rigor  moi-tis.  Ulceration  (?)  of  pharynx,  laryns,  and 
trachea.  Ulcere  have  au  irrejtfular  fotitour  and  a  yelldwish-white 
memUrauoufl  deposit.  Dirt  and  a  uail,  which  hail  punctured,  were 
in  thfi  third  Htomach. 

It  if;  very  doubtful  if  this  cow  would  have  been  regarded  as  rabid 
from  the  symj>tonis  alouo.  Tlie  only  sure  dif^^osis  is  that  based 
uiMJU  ex]>erinieiitiLl  ioofulatinu.  The  ease  juHt  related  is  in  iiiany 
respects  atypicid.  The  following  in  iu  most  respects  typical  of 
furious  rabies.  Botli  of  tlieso  cases  were  attended  by  Williaiu  R. 
Tatum,  D.V.8.,  who  says:  "I  was  called  to  see  the  cow  Iwcause  she 
was  reported  to  be  iu  labor  and  making  no  progress,  and  furious 
with  the  pains.  She  was  l>eliowin|L;  almost  constantl.^■  in  a  peculiar 
manner.  I  found  the  cow  charging  on  a  straw  stack,  as  with  intent 
til  Iieave  it  drtwn.  She  had  ^ouo  through  two  fences  to  get  at  it. 
It  Wits  about  seven  hours  i^ince  they  had  noticed  anything  wrong ;  she 
had  been  grfnving  woi-so  all  the  time.  8he  was  a  young  cow  and 
I  Hjiw  no  sign  tif  parturitiiui;  jtskfil  why  they  ho  thought,  they  said 
wait  and  you  will  see  the  calf's  hejwl.  I  had  not  long  to  M'ait  before  a 
pain  came  on.  shaking  her  slightly  from  the  head  to  the  hind  extrem- 
ities (treim)r  V),  then  fi .flowed  Hpasmotlic  contractions  of  the  alxlominal 
nniHcles,  Rsiterially  the  recti.  At  this  the  rectum  f)pened  and  air 
ruKhcd  in;  at  tlie  same  insbint  tliere  wi\s  a  prolapse  of  the  vagina 
with  the  ort  utt'ri  in  the  centre,  which  they  mistiMjk  for  the  calf's 
mouth  and  nose.  The  os  was  firiidy  closed  ;  there  had  been  nr>  es<'ape 
of  lirjuor.  This  lasted  a  second,  only  to  1>e  repeated  iu  quick  succes- 
sion, or  after  an  interval  of  several  minutes.  The  cow  was  l>ellowiug 
constantly  when  not  t-harging  at  H(*mi  thing.  The  Allowing  had  a 
jerking  rattle,  I  lliiuk  due  to  saliva  in  the  j»hjirynx  and  htryiix,  wliich 
ran  from  the  mouth  and  coaild  not  be  swallowed,  iiltltough  fre<juent 
atteuiplM  wer*.'  made,  prcvducing  n  stinn<l  moro  like  the  bruy  of  an  ass 
than  that  of  a  cow.  On  api*niacliiug  in^r  she  made  toward  me,  and  I 
halh^ed  at  her,  when  slio  drojiped  to  the  giound  as  if  stnu-k  in  the 
heacL  I  was  at  on(^e  struck  at  the  similarity  of  thin  fall  and  the  fall 
of  the  cow  whose  history  was  previously  rolattid,  and  she  like  tlio 
other  at  once  got  ui»  again  almost  as  (piickly.  This  fall  is  more  of  a 
sudden  dropping  straight  down  und  barkwnrds,  landing  the  IhkIv  a 
little  back  frtnu  where  it  wivs,  than  anything  else  tiuit  I  can  describe, 
We  removed  the  cow  to  a  pen  and  gave  her  a  bucket  of  water.     She 
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made  a  uumber  of  att^mptn  to  drink  and  wan  apx^ArPuUv  (lnnksti|[, 
but  DODe  left  tlic  buvkot.  8(h>u  nhe  l>eMaii  to  full  nuil  get  xi\*  a^n 
aud  try  tti  drink;  aud  every  timn  Hhe  wutild  try  tii  drink  she  Wi>i 
fall.  After  doiufj;  tliiB  a  few  tiiiif^t  Hlie  ^ot  np  aud  clutrgetl  uu 
Imckot,  raiiuiu)^  one  Loiti  throu^^lt  the  iKitt^nn  aud  Iwtcame  vory  luoeli 
excit^l,  fell  down,  and  had  a  .sliort  t^mio  Nt^ifitu  follow<Hl  by  a  clonk 
one  in  which  ttie  va|<iua  waH  prolaj^eil  more  thjin  at  any  iirenoiM 
time.  I  aaktHl  Iier  owner  to  brin^  Itin  ilog  down;  the  dog  was  no 
sooner  seen  thiiu  nhe  dropped  ait<1  iniuieiliately  renamed  bor  fettaad 
started  fur  it,  and  ciitno  ngaiuHt  the  eucloHure  witli  Hiich  ftvroo  As  to 
brortk  the  railH.  I  tried  her  on  some  com  which  hIio  nl«»  witli  gml 
ditticulty,  until  Moiue  chickens  ran  in  to  get  their  nhare  of  it,  wbensbe 
became  li^uiu  fnrioua,  charpiiiK  at  them  and  falliuK-  Tho  owtver  aftid 
that  a  do^  liiid  bitti'n  a  nund>er  of  Iuh  cowh  nud  that  a  heifer  wan  toA 
and  would  full  like  thiti  cow;  but  at  uo  time  wa«  rtbo  violent^  and 
drank  milk  up  to  tlio  day  of  lior  death.  The  cow  wan  ahol.  I  did 
not  make  a  poHt-morteni  liecHtise  my  hands  had  frpj<h  aoreH  <iu 
I  opened  her  mouth  with  two  sticks,  and  found  j)art  of  tho  U^ 
aud  liack  part  of  tliroat  bluish  its  thfiU^h  the  blood  luu.1  at 
there.**     Oattle  die  in  fnim  four  to  seven  days. 

la  tthttp  aud  goat«  the  symptoms  are  like  thoeo  of  catilo; 
make  unnatural  lea|)6,    butt  oaxerly,   soon  become  thin,   and 
paralysed  in  from  five  to  ei^;ht  days. 

Swine  at  llrst  show  fright;  they  hide  away  aud  beoome  groaiiy^ 
exoiteil  by  noises;  they  are  wild  and  very  dauKttrons.     Th«  ilinpoai- 
tiou  to  bite  is  very  great,  and  they  tear  first  one  ear  and  ib«a 
other.     Respiration  is  accelerated.     The  visilOe  muoona  membmnS^ 
assume  a  leiulen  hue,  as  dooB  also  the  8ur»erficial  lutei^iiieaL     A 
viacid    foam  in  discharged    from  tho  month  and  the  ay<M 
Death  occurs  in  from  two  to  four  tlays. 

Oez/a  are  timid  and  their  aymptoms  difficult  to  obaerrft.     Thvy  al« 
▼ety  uneasy,  nin  about  excitedly,  and  tend  strongly  to  bilo. 
results  in  fn^m  two  to  four  days. 

Tlie  tiomcittic  fmcl  when  att4icked  with  rabies  manife«t^  K^^Rst 
easiness,  springs  abinit  wildly.     A  hoars^i  voioe  is  uoti(*4^l»le;  aU 
tM^rtHin  tendency  to  bite  and  fimdly  paralyais  (Bollinger)-     Only 
last  two  words  aro  correct  according  to  my  observation.    Tlie  fnW 
lowing  is  from  Suzor:  Rabies  in  our  hens  never  showed  any  vi< 
symptoms.  I»ut  only  a  degree  of  sleepiness,  htsa  of  apftetitA,  imj 
of  the  legs,  and  frecinently  a  considerable  degree  of  atuomia  or  bli 
lesflueaa  aa  shown  Ity  lilanehing  of  the  comb. 

A  wortl  of  cauli<in  relative  to  experimentation.     On  oneoooudc 
I  trephined  a  hen  aud  injected  subdurally  some  of  the  egg  of  a  rabid 
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lien.  After  a  long  incubation  tlie  hen  becjiiue  drowsy,  gasped  croak- 
ingly,  and  was  pale  in  the  comb.  Most  marked  paralysis  took  place, 
and  the  case  might  have  gone  on  record  as  inoculation  of  rabies  from 
the  egg  had  not  the  beak  l>een  opened  and  the  membrane  of  diph- 
theria detected. 

fVild  animalji  lose  their  dread  of  man,  whom  thej'  attack  in  remote 
settlements  and  outlying  military  poHts.  Tliis  applies  to  the  wolf, 
fox,  jackal,  hyena,  ferret,  and  skunk.  Sometimes  they  make  their 
way  into  villages,  cities,  and  even  houses.  Many  wild  animals  that 
die  of  (juiet  rubies  and  the  paralytic  form  escape  observation.  Tlie 
disposition  to  swallow  unnatural  substances  is  observed  only  in  case 
of  carnivorous  animals.  There  is  no  aversitm  to  water;  they  lap  it 
unless  prevented  by  affections  of  the  organs  of  swallowing. 

The  diagnosis  of  rabies  is  not  to  be  excluded,  because  on  post- 
mortem examination  another  disease  is  discovered.  I  examined  a  dog 
that  had  bitten  a  policeman.  The  right  side  of  this  dog's  heart  was 
full  of  balls  of  the  hmg  slender  worm  called  filariu  imitis.  These 
worms  filled  the  cavit\'  and  i)rojected  into  the  vessels.  The  stream  of 
blood  wiis,  as  it  were,  filtered  through  them,  biit  there  was  no  fibrin, 
and  no  coagula  were  found.  These  worms  were  alive.  The  rabbits 
tre]>hined  from  this  dog  deve1o])ed  rabies,  and  the  man  was  treated. 
He  is  now  well  after  several  years. 

Rabies  in  Man. 

Rabies  in  man  seems  not  to  have  l>een  known  until  about  200  B.C. 
At  this  time  in  the  writings  of  Celsus  the  word  hydrophobia  occurs. 
At  a  later  date  Plutarch,  Pliny,  and  others  describe  the  disease. 
CoL'lius  Aun^lianuM  <iuestion8  whether  hydrophobia  is  a  disease  of  the 
body  or  mind.  Rjibies  was  greatly  feared  by  the  ancients.  They 
dreaded  lest  they  should  be  bitten  by  i)ersons  suffering  with  the 
disease,  imagining  that  if  they  came  in  contact  with  them  the  disease 
could  1)6  impai-ted.  Even  as  late  as  1840  those  susi>ected  of  having 
rabies  on  the  Austrian  frontier  were  shot  by  their  neighbors ;  and  fifty 
years  ago  peoj>lo  wore  not  unfrequeutly  smothered  when  affected  with 
ralnes.  "Rabies  }'\  man  is  an  acute  infectioiis  disease,  uniformly 
fatal,  jjroduced  only  by  the  implantation  of  a  specific  virus."  In  90 
j>er  cent,  this  is  the  result  of  a  bite  of  a  nibid  dog;  of  a  cat,  4  per 
cent. ;  a  wolf,  4  per  cent. ;  a  fox,  2  per  cent.  These  bites  are  seated 
in  />3  per  cent,  on  the  upper  extremities,  28  per  cent,  on  the  head  and 
face,  22  i>er  cent,  on  the  feet,  and  3  per  cent,  on  the  body  or  scrotum. 
To  cause  the  disease  it  is  nec-essary  only  to  abrade  the  epidermis. 

It  has  been  stated  before  that  the  disease  can  be  conveyed  daring  its 
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iucultative  stage  in  the  ilng.     Kvory  wtmii<l  made  br  a  atrav  doft  Utak 

has  escnpod  bLouIJ  Im  rogartlod  jih  suspit'i<ms  and  treate<l  jicr*»rdiU($lT 
AecideutJLl  wouucIh  ]>r(jducing  nihii'S,  an  diiriu>(  post-uiortfou  exam^ 
ination  of  ml)id  aiiiniiilH,  have  an  yot  in  only  one  instanco  he^a 
faftorily  i»rov<Hh     A  student  wlio  had  a  small  wonnd  on  his  fin«rw 
made  an  auto])Hy  of  a  do|^  and  died  of  rabieH.     This  occurred  in  18S7 
at  the  Veterinary  HoHpital  in  Cojwnhageu  (Bollinger). 

Tiny  period  of  incfdKt  fit  HI  is  imeventful;  seldom  it  Ls  Ie«H  tlian  fowr- 
teeu  days;  rarely,  if  ever,  over  eighteen  months.  In  the  yuoxii;  it  i* 
shorter  llian  in  the  old. 

After  the  expiration  of  the  incuhative  i>eriod,  wliirh,  it  in 
serted,  nmy  bo  ahortoucd  by  cxceasea  of  vari<tna  kinds,  by  cold, 
hardHhip,  by  ])aHaiou,  the  jMUieuta  complain  of  loss  of  apfietiteand 
headache.  They  are  in  a  Htnte  of  dojirpHHion  and  gloomy  agitati  ' 
If  fjuestioned  08  to  any  bite  they  may  have  received  they  afBrm  ti.  .t 
it  iH  of  no  imiH>rtauce,  and  lian  nothing  whatever  to  do  with  Uielr 
malaine.  Tlipy  lMH^onmin-bMiiptM'e<l,  apprehonsive,  excitable.  Thei 
is  a  mental  disijuictude  by  which  thoy  are  driven  alxiut,  without 
iletiuite  object,  or  they  make  a  journey  to  relieve  their  nerro' 
by  dmnge  of  scene.  They  are  often  intensely  anxionH, 
again-st  tho  iilea  that  the  bite  i^  the  caase  of  their  uneai^ineiM.  In 
many  cases  they  do  not  hesitate  to  deny  that  they  have  lieen  bittm. 
Tliey  suffer  with  sleeplejisuess,  and  when  sleeping  have  Iwid  drpan 
Many  patients  at  thin  ]*eriod  are  aware  of  ti»e  dangerf)ns  clmnirt»»r 
their  disease,  siieakiug  fre<iuently  with  a  quick  and  sharp  articulation 
of  the  coming  serious  ending.  AKuit  this  time  a  not  nncomtnoD  a 
a  very  signiticant  symptom  is  an  averHitin  tt)  fluids.  M.  Trooaiw 
relates  that  he  was  at  one  time  called  in  great  ha^te  to  a  {latient  « 
was  suffering  from  wlmt  was  termed  an  indigestion  of  water. 
patiout  comphkineil  of  int^^use  thirst  an<l  was  lirmly  lient  nn  drinki 
bat  could  not  carry  water  to  his  lifks  without  Iteing  seiseii  with  ad 
feidiug  of  terror.  Ho  could  not,  hike  solid  foo<l  either.  TliLid 
culty  of  KWidlowiug  after  slight  malaise  in  a  mau  ligcnl  thirty-ee 
years  was  a  strange  ])henomenou.  Tliis  sign  nuirks  tli<^  l>i*ginniQg 
the  secimd  stage  of  rabies. 

Stfiijf.  of  J/('/f/»rAo/*Vi."The  first  stage  us  designated  as  the  stage 
melauclioliji,  which  may  l)e  very  short.     The  patient  is  sad,  silent, 
avoids  company.     There  may  l)e  itching  or  i«in  at  the  »eat  of 
bite,  evi'ti  tliough  it  is  quite  healed.     This  first  stage  seldom 
more  than  four  or  five  days.     Sometimes  there  is  a  desiro  t4> 
or  ma,  which  is  a  sign  of  mentrd  irrit^diility  rather  than  of  mel 
choly. 

SUtgt  ^  Exciiement, — In  the  second  stage  the  breathing 
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difficult,  laborml,  Hi^iiing.     The  uiuflclen  I'eoeiving  tlieir  nerves  from 

tlie  Diednllii  f^bittugntii  become  affected,  i)r(Hlnciuti  spasinotlic  cou- 
tractiou  of  tho  piiiir^vux  ami  larynx.  Hyiioraj.stbesiii  of  all  tliw  neusea 
raay  oc^ur — dreail  of  water,  of  hriglib  ohjectB,  of  draughts  of  air, 
ndoriferous  Rulistauces,  nud  noise  or  sound.  There  are  halluciiia- 
tious  of  sight,  hearing,  and  auiell.  The  feeling  of  Buffocation  aud 
the  hftliuciiiations  cause  the  patient  great  anxiety  aud  extutability. 
TheHe  paroxynins  sometimes  apjiear  like  niauiat-al  attacks  with  delir- 
iuni.  They  come  on  UHually  at  the  liniglit  nf  tlm  disease,  aud  the 
patient  becomes  fmious  at  those  about  him,  striking  and  insulting 
them.  Tliese  symittoma  are  not  usual  nor  do  they  last  h)ng.  After- 
wards the  patient  exttresses  great  regret  at  his  behavior.  At  times 
in  this  excited  state  he  makes  snapping  motions  with  Iiis  jaws.  The 
coiivnlHions  vary  from  the  slightest  to  tho  most  severe;  they  assume 
botli  tlie  itlouic  and  tonic  form.  On  the  se<'ond  or  third  day  the  very 
characteristic  sign  knoi^Ti  as  sputation  is  present.  The  matter  ejected 
is  just  ordinary  saliva,  and  tliis  tho  patient  may  spit  in  little  jxkjIs 
alHiut  the  floor  or  eject  to  some  distance,  even  into  the  faces  of  the 
bystanders. 


A  man  bitten  in  September,  exhibited  symptoms  of  rabies  in 
January.  A  little  girl  and  anttthor  inaii  bitten  on  the  same  rji'easinn 
4level(i]ied  no  disease.  Previous  iu  Jauuaiy  he  Imd  been  un([niet,  Had. 
He  made  ji  journey  from  home  in  soarrh  of  recreation,  when  sudilenly 
a  few  hours  after  eating  a  l.ireakfast  with  good  appetite  hecompK-iined 
of  very  intense  thirst,  wjis  seized  with  general  shivering,  lost  hin  apjie- 
tite,  could  not  swallow  fluids,  aud  was  much  agitjite<l.  This  lasted  for 
about  thirty -six  hours.  General  hypera'sthesia  now  took  place;  he 
could  not  wash  Ium  hands  or  fjK'o,  any  attempt  to  do  so  bringing  on 
great  agihitiou  and  violent  shivering.  This  also  occurred  wlion  ho 
tried  tf)  ctuub  his  hair  or  beard.  He  dreaded  touching  his  person 
with  his  own  hamb  There  were  rare  intervals  of  ipiiet.  To  the  skin 
hypenesthesia  there  were  superadded  a  very  acute  and  frequently  re- 
[)eated  excitation  of  the  genital  organs,  frequent  erertion,  and  semi- 
nal emission.  Tliree  days  after  the  invasion  of  the  disease  his  aspect 
createil  alarm;  he  was  agitated,  gamdous,  sjieaking  in  a  curt,  jerk- 
ing manner.  He  could  not  drink,  although  he  was  very  thirsty,  and 
when  ho  attemjited  to  doze  he  was  imme4liately  seized  with  clonic 
con^Tilaious  aud  sjMisms.  Tho  hy])era'sthesia  aud  satyriasis  per- 
sisted; tlie  convulsive  iiaroxysnis  became  more  fretpient  and  he  ditnl 
on  the  fnurtli  day,  without  having  manifested  any  mental  ilisonler  or 
any  hallucination  of  sight  or  hearing. 

The  above  case  illustrates  maiiv  of  the  symptoms  of  rabies,  the 
X>ecnliar  symptom  HatyriaHis  Iteing  very  X)ronounced.  Nymidiomania 
has  sometimes  been  noted  iu  wonieu.  These  symptoms  are  generally 
in  the  stage  of  excitement,  but  in  the  case  related  above  the  sexual  ex- 
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citAlion  exiated  in  the  pHxlroioic  firHt:  Htage.     There  was  not  the 
trace  of  the  Itite  ou  tho  hnmls  of  thin  j>utieut. 

The  nioHt  ituportaut  of  ull  iho  Kigus  of  rabies  ia  the  pecolmr  fl] 
of  the  muBolos  of  deKlatitiou  and  reepiratiou,  which  mnk«  ihw  «]>• 
{H^kriiurii  wheu  wutor  in  preseuled.  The  wator  in  ili^eadecl  becnoae  it 
HUKK<'^Ht.s  immMiait'hj  the  iictof  Hwallowiug;  foixl  retiuirefl  A  pfooedaal 
masticatiou.  If  air  from  a  fan,  from  a  window,  or  from  an  ofwiuag 
or  cIoHiUK  tl»K>r  becomes  dreadeil  Itwavine  of  pHKbuMUg  conroUioBft, 
the  affec-iiou  iH  culled  i^rophoblti.  The  durutiou  of  tho  h>dro|il>obje 
paroxysm  is  very  variable^  tlie  sfMsmfl  are  short  in  duration  and  rarely 
exteud  over  a  spiioe  of  time  Kroater  than  from  one-lialf  to  thn^*-^|iiartfTn 
of  an  liour.  They  come  ou  Huddeoly.  The  quiot  iiitervals  are  at  fcii 
brief  and  liardly  olwervable;  at  others  they  are  prr>longe<l  to 
hours.  The  intenHity  of  tlio  paroxysm  is  influonce<i  by  ihefiex,  age, 
and  individuality  of  the  j>atieut  and  by  ttie  mode  of  trealoMcBL  la 
females  and  children  tlie  nttacka  are  milder.  Th<^  iMtinnta  oau  t« 
quickly  «|uieted  by  a  fpiiet  mauncr  and  voice.  Their  oxciteineot 
increaned  if  those  about  them  are  agitated  or  if  forw  Im  nvtottcvl 
SiDmetimes  the  pan^xysms  are  completely  a1)sont.  In  their  place 
dyH]>n(i*A  and  deep  sighing  in  the  attempt  to  swallow  ;  at  otlier  tiuea' 
the  patient  com]»laiuH  nn*rely  of  gn^at  anxiety  and  ol>atnicrt<'d  reapiia- 
tion,  and  it  is  only  shortly  l^efore  death  that  a  few  couvnlRioua  take 
place.  In  exce[itional  cases  the  itatient  is  al)le  to  swallow  flnids 
ing  the  whole  course  of  the  disease,  although  the  act  is  [uiinful ;  or, 
iug  lieen  nnnble  tf>  swallow,  he  regains  the  ability  to  do  so  and  this  ex- 
cites delusive  hoi)e  of  recovery.  It  often  hapix'iw  that  he  cam  driak 
with  an  effort,  however,  if  he  be  not  looked  at,  if  those  abont  him  go 
away,  if  he  closes  his  eyes,  or  if  he  sucks  tlirough  a  straw  or  ttiW. 
Warm  drinks,  milk,  soup,  and  also  wine,  are  often  more  easily  taken 
than  water.  In  by  far  the  greatest  numlx^r  of  case**  thrre  is  inability  lo 
8wallr>w  aD3-thing.  The  attemptc^insnA  attacks  of  suffocation,  raspin- 
tory  s]>nan),  and  also  s|iasm  of  the  mnsoles  of  the  ftco  and  nock  and  of 
the  whole  l>ody ,  together  with  great  menial  diuturbanoe.  There  ia  iaa- 
ability  to  bike  solid  food,  except  with,  at  timiM,  gmat  difficulty.  The 
spasm  of  individual  nmscU>s  and  of  the  muscular  system  in  gcmeralit 
nsually  of  a  clonic  character ;  rarely  are  there  tetanio  conv  utsiooa,  and 
a  decided  tetanus  or  trismus  has  never  been  known.  In  the  interrab 
l)etwtfeutho  attacks  the  intellectual  ffu'ultiefl  and  conscionaue«a  rumaia 
as  a  rule  nnimpainxl,  although  the  tone  of  the  voice  may  be  moeli 
Bappreflse<],  and  the  jmtieutis  extremely  anxious,  disturUKl,  and  talka- 
tive. Tliere  is  insomnia  except  under  narcotics.  The  intellocti 
faculties  are  in  some  cjkflcs  dtsturlNvl.  Tlie  patients  st^o  nbjeola* 
mals,  and  men  that  are  not  pre«out  and  hold  imaginary  oonveraatifl 
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They  imagine  thiit  others  are  responaible  for  their  illuesB  or  they 
euergetically  defend  themselves  against  ima^'iuary  insults  and  assaults. 
In  u  cuHe  in  which  tliere  were  marked  priapism  and  emissions  with 
volui)tuon8  sensations,  the  patient  in  his  delirium  bitterly  reproached 
his  inodical  attendant  for  having  recourse  to  witchcraft,  in  order  thus 
"to  tjike  away  from  him  the  very  principle  of  life."  The  disease  of 
this  man  hud  set  in  with  a  fearful  spasm  as  he  was  about  to  wash  his 
face.  Ho  was  a  soldier  and  had  been  bitten  forty  days  previously  by 
a  very  small  dog  tliat  had  entered  the  barracks. 

The  i>atient's  range  of  ideas  is  very  limited,  bringing  forward  the 
same  ideas  in  a  short  space  of  time  in  the  same  manner.  Maniacal 
attjicks  are  in  many  instauces  attributable  to  rough  treatment  and 
attempts  at  restraint,  or  they  are  the  result  of  the  horrible  anxiety 
and  distress  causf^l  l>y  the  feeling  of  suffocation.  The  attempts  to  bite 
are  luendy  actions  of  desi>air.  The  conjunctivie  are  injected,  the  pupils 
dihited,  and  the  retina  is  hyr>ersensitive  to  light;  the  expression  may 
l)o  wild,  agitated,  and  excited,  or  stui>id  and  dull.  The  pulse  is  full, 
niotleratoly  strong,  and  accn^lerated,  becoming  weaker  and  quicker 
after  the  paroxysm.  The  skin  is  moist  and  perspiring.  Hespiration 
is  normal  during  the  intor%*als,  but  in  the  paroxysms  it  is  gasping,  irreg- 
ular, rapid,  and  dyspncjcic.  Tlie  con\'ulHive  respiration  is  like  that 
]>roduced  by  a  cold-water  bath  and  is  regularly  attended  with  throat 
spasms ;  theso  come  on  together  or  the  respiratory  difficulty  may  come 
first.  Thirst  is  decided  and  there  is  burning  pain  in  the  throat;  the 
api»etite  remains  fre<iuently  unaffected;  the  tongue  is  usually  moist 
and  clean.  Sometimes  there  are  convulsive  eructations  and  vomiting 
of  a  coffee-ground  substance;  constipation  is  usual.  The  urine  is 
small  in  amount;  it  never  contains  albumin,  but  sometimes  sugar  is 
present.  The  durati(m  of  the  second  stage  is  seldom  liS  short  as  one 
day  or  as  long  as  four. 

Tlin  third  stage  is  usually  so  short  as  to  suggest  a  d<mbt  of  its 
presence.  The  fatid  terniinati<m  may  take  place  very  soon  after  the 
c(Huing  on  of  the  severe  convulsion.  Deiith  may  l)e  preceded  by  a 
state  of  general  paralysis;  tliis  state  Lists  from  fifteen  miuutes  to 
a  half-hoiir.  The  transition  from  the  s^^coud  stage  is  quite  gradual, 
the  (•(►nvulsions  becoming  feeble  and  then  ceasing.  The  patient  is 
o])presrted  with  forelxKlings  of  impending  death.  Consciousness  re- 
mains until  just  before  death.  Death  may  iike  place  suddenly  in  a 
convulsion  from  asphyxia,  or  (luiotly  in  coma.  Some  patients  just  be- 
fore death  are  able  to  drink  freely.  The  temperature  rises  as  in  teta- 
nus and  may  increase  for  one  hour  after  death  up  to  43"  C.  (109.4"  F.). 
"Death  is  dxie  to  ]»aralysis  of  ihe  res]»iratory  and  circulatory  ceutres. 
Itabies  in  man  may  l>o  confounded  with  hysteria,  tetanus,  epilepsy, 
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delirinra  treimeoA,  aiid  acnte  munia,  alst)  >«-itIi  urteiuiu.  la  r»l>ic«  ihe< 
temperature  ia  suicl  to  rise  us  doatli  comes  tin ;  iu  urH>mia  it  alwavs 
falLs.  The  t>pe  of  the  oouvuhiiouH,  tho  luoutU  diHcmJcr,  Ih**  nboor^ 
malitieB  of  general  and  special  Heuflihility  are  very  (liferent  iu  the  two 
diseases"  (Suzor). 

PsErDORABlES,   LykSOPHOBIA. 

There  is  such  n  thin^  as  psoudolvss/i.  aud  it  umy  <ic<car  iti  ihcmm 
who  are  the  suhjects  nf  some  ^ii.\e  disease  of  which  they  di<SAiiil 
the  denths  are  ivscrilx>d  to  lyssophobia— Iu  other  tvonis.  they  ftro  Hdud 
to  Im)  fri^htfiied  to  d^uth.     We  may  t>e  sceptical  oh  reK>^>^ls  najfutH  «rkik**h 
are  reiMirted  to  have  suecumlxHl  to  lyssoplitiliia  pure  aud  simple.     In 
certain  forms  of  ueuriisthoiiia  the  subjects  ima^iue  they  liave  any  dis- 
ease that  is  lirought  to  their  notice;  every  lecturer  on  medicine 
familiar  with  these  cjtses  in  students.     Iu  ii  lacr> most!*  way  tlnty  w. 
us  that  they  are  sure  they  are  t^ikiu^  nibies  aud  they  C4iuiiut  kwaIIoi 
yet  the  stomach  tulH*  is  easy  of  iutriHluctiou.     iJut  to  do  this  in  a  retdl] 
tabic  patient  is  apt  to  resultas  in  a  wise  descrilxnl  by  Trousseaa. 
of  his  cliuicul  assistants,  with  the  aid  of  sevemi  pupils,  intrtHliiMvl 
(esophagus  tube  tbrouj^h  the  uares  iut^i  the  stomach.     Altout  hc*tp!| 
ounces  of  liroth  were  j^ently  poured  into  it.     HjiH  of  this  ha^i  r^^w 
the  stomach  when  the  tluld  suihleuly  ceased  to  run.     The  tube  van  cr>m- 
pressetl  by  violent  siMism  of  the  pharynx  and  »rso|)ha>?us.     TliosinvtB 
sprejtd  to  the  respiratory  musclea;  the  fru-e  turned  lirid«  the  o|ie«| 
eyes  stared.     The  tube  was  »|uickly  removed,  and  as  the  iiaii«tcil  trl 
hiulltceu  sitting  on  a  clmir  slip|Hxl  dowu  on  the  floor  like  an  inert' 
mass,  it  was  thou^lit  that  he  had  died.     'Water  was  spriukletl  in  his 
face,  his  touf^ue  wils  drawn  out  of  tlie  mouth,  which  whh  kept  o|)eii 
by  finuly  ilniwin(Jt  down  the  lower  jaw;  the  thonu'ic  walla  weje  nllct^ 
nately  squeezed  and  h^ft  to  exptuid.    A  whistling  inspiration  then  fik]- 
lowed,  compressioD  of  the  chest  was  kept  U|s  and  respirAtiuii  WMi 
soon  reestablishetl,  after  wlach  the  patient  ejr*ot«il  to  Hi>uin  dis(anL'a| 
a  quantity  of  saliva  or  bronchial  frt>th.     During  the  parmyam  Ikrrtj 
hatl  lxH>n  enrtioit  of  the  ]ieni8  with  ejaculation.     The  patii'Ut  evioceij 
no  fear  ou  finding  himself  lyuig  on  the  ground.     Ho  knew  tL»l 
had  just  run  a  great  danger,  but  he  l>eliev(^l  tlmt  Lo  had  boon  i 
In  the  c<mrse  of  the  evening  he  had  severid  convulsive  |>aroxy»nM« 
died  suddenly.     A  piist-mortem  examination  was  made  next  momiaif. 
The  iKKly  was  very  rigid,  the  fiice  livid.     The  brain  and  pareDehr* 
mat^Mis  organs  were  congeste<l.     The  mucous  meuibrHnes  of  th**  mouth 
and  pliaryux  were  very  markedly  injected.     The  Kidivary  ghiuds  and 
saliva  taknn  during  life  were  sent  to  Alf<irt,  but  tlie  dog  imxntlal 
took  no  disoase. 
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A  mayor  nf  cfne  of  the  French  tlexwirtineuta  informed  Trousseau 
that  he  had  hail  rabies.  A  fjirin  <log  had  tried  to  bite  his  arm,  ami 
had  bitten  a  ^^hhI  intxuy  beasts  which  afterwards  died  of  ralwes.  On 
Eawtt'rSuuiluy  at  breakfani,  at  which  he  had  ddui'  hin  K^ist  Ut  make  up 
for  a  rigid  lent  abatiueuce,  the  mayor  suddeuly  exclaimed  that  he  had 
hydri«[ih«>bia.  He  could  not  eat  or  di'ink  auy  more  and  wius  alrejuly 
be^iuning  to  rave  wlien  his  wife,  who  Indieved  tliat  he  had  eaten  too 
ranch,  persuadod  him  ti)  tickle  liis  throat  with  his  tiuK^vs.  Copious 
emeais  took  place  and  mtthiiig  more  wjts  said  about  rabies. 

Trousseau  relatcti  the  case  (if  this  ^(enthmian  toa  jud^e,  whothere- 
up<ni  said  Ihat  he  alHo  once  imagined  tliat  he  had  hydropliuliia. 
Riding  on  horseback  one  day,  his  favurite  di>j^  jumped  n|i  and  kissed 
his  haud ;  then  ho  ran  after  sheei »,  hitin^;  all  he  couKl.  He  still  lieard 
and  nbeyefl  liiH  master's  wdl,  but  lie  had  a  strange  aspect.  Again  he 
ran  after  and  l»it  doj^s.  cowh,  oxen,  swam  a  river,  and  died  in  a  few 
hours.  The  jud^'e  heard  that  several  of  these  animals  ilied  of  rabies; 
he  then  rememberetl  that  the  dc>g  that  same  day  had  several  times 
licked  his  right  haud.  On  examining  liis  hand  lie  found  several  small 
scars  ujjon  it,  ami  upon  this  \\;issi'i/("d  with  trrror.  He  uo  longer  dared 
to  t<Mich  water,  to  shave  himself,  anti  fully  believetl  that  he  liad  hydro- 
phobia. A  physician  tried  in  vain  to  calm  his  fears,  and  for  several 
days  he  was  excited  and  delirious.  At  iast  being  told  nver  ami  over 
again  thai  perstms  witii  rabies  dieil  rapidly,  that  his  dread  of  water 
diiteil  ten  days  liack,  anil  after  reading  about  the  duration  of  hydro- 
I»hobia,  he  allowed  himself  t*)  be  pei-suaded,  and  his  dread  of  water 
vauifihetl  as  soon  as  ho  Ijecamo  convinced  that  he  should  have  died 
long  ago  if  he  hail  betm  rnbid. 

Paralytk!  Rabfrs  in  Man, 

Tlie  jjaralytic  ffirm  of  rabies  also  occurs  ia  the  human  subjei^t; 
though  much  lens  frequent  than  the  form  just  described,  it  is  not 
extremely  rare.  The  folhiwiug  is  one  of  some  thirty  cases,  reported 
by  Gamalem.'" 

Nicholas  Schegowitch,  aged  13  years,,  was  bitten  August  20th, 
188*),  by  a  dog  (not  known  to  imvc  rabies)  in  the  right  hand.  Ni» 
pi-eventive  treatment.  The  ]»atieiit  fell  ill  on  Oct<-tber  4(h  with  liigh 
fever,  headache,  and  jiain  in  the  woumh-d  arm,  which  was  much  swol- 
len. The  fiillowing  day  he  had  ]»uins  in  the  stnnmch  with  vomiting. 
The  following  night  lie  was  i-estlcHs,  talking  and  walking  during 
sleep.  The  succeeding  days  the  same  conditi<»n  was  noted.  The 
patient,  however,  was  aVile  to  eat  and  drink. 

Patient  arrived  at  Odessa  Oct4)ber  Hth.  He  had  totid  paralysis 
of  the  right  arm,  slight  facial  paralysis  ou  the  right  side  and  signs 
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of  thft  commoneemont  of  imralvsis  of  tlio  respirator}'  contre. 
rtiapiratiuii,  heavy  inspirtttiiui ;  wliou u  druught  wab  present,  li: 
tuxettaiup^s,  and  fright.     Temperature,  37.7'  C;  oveniug  tomf»oratureL 
8Vf   C.     riiarvu^oal  spasm  duruj}<  eatiug.     At  times  the  jiAiieut  hm 
jjeriods  of  excitemeut  and  be^an  to  cry  and  eomphiiu. 

Ho  was  delirious  that  night.     There  was  jirofnse  ptyali^ii     f  :*'^' 
flix  ounces  of  saliva  l)eiujj:  excreted.     In  the  mnruiug  he  an  I 

of  pain  in  the  lower  extremities  and  there  w:is-iM*ralv8is  of  Un^  li^i* 
leK.  Temixirature,  36.5^  C.  (97.7"  F.).  The  lK>y  was  aUh^  1' 
apples  juid  raisins.  lu  the  evening  of  this  day  (Oi'tol»or  "' 
temperature  rose  to  38.3°  C.  (101''  F.),  the  jfandvhis  hml  n 
Ko  that  the  patient  wiw  no  h)Uger  able  to  stand,  there  wai»  ptoHis, 
the  patient  waa  delirious  at  times.  The  next  day  tliu  sympt<mw  wv 
about  the  same.  There  wan  no  pharyoKcal  sjiaem,  but  completa 
paralysis.  Towards  evening  dyspncea  became  miirked.  On  (Vtobrr 
11th  the  morning  temperature  was  37.7^  C.  (W.y  F.).  Divergpnt 
f.trabismus  was  obseirved  and  there  was  (mrfilysis  of  all  the  muAoU^  of 
the  body,  the  patient  remaining  immovable  until  deAih,  which  oc- 
curred at  4:30  p.m. 


I 

I 


The  following  case  is  in  c<')utra8t  to  the  foregoing: 

Dr.  Hajipingtou  did  me  the  honor  to  call  me  in  coDfiultaticm  with  re- 
gard to  \Vm.  (llavesky,  age  14  years.     This  was  on  Februar>  0th,  ld9S| 
about  3  r.M.     The  lad  M'as  on  a  lounge  in  a  semi-ertx't  pcNtun',  ttap-j 
ported  by  his  father  Ijack  of  him.     His  brown  iridee  wure  widpljr' 
dilated,  but  re8i>ondeil  to  light  slowlv.     The  eyes  were  brilliant,  tiio 
anterior  chaml:»er  seemed  deep  as  tfiough  overftil   of  tluid.     iSilMl 
rapid,  t<ingue  clean.      He  o<">nld  not  swallow  water.     Air  blown  on 
liiro.  or  rulibiug  his  extremities,  was  abhorrent.     He  comphLiUfxl  of 
his  father's  breath  on  hisheati;  objWteil  to  the  oroximity  of  those 
alxmt  him,  saving  that  tlieir  bnvith  was  fetid;  heard  uoist^s  in  liiH  ttam 
as  of  Ijells;   carried  on  an  imaginary  conversation  with  his  MiMt**rH, 
who  were  not  present      During  or  just  l>eforo  a  spasm,  he  thought 
he  saw  black  things  and  attempte<l  bi  rejM'l  them.     He  was  coustantly  | 
spitting  ordinary  saliva,  forming  little  {x.m>1s  aUmt  the  flo<jr,  and  fofj 
this  uutidiuesa  ho  aiK>logized  Un  his  mother.     He  tore  his  ImhIv  with 
his  finger  nails  in  scratching,  becauae  of  intense  itching,  which  ho  all 
luul  in  his  nose.     At  intervals  of  five  or  t4>u  minuter  he  had  a  olonw] 
convulsion,  struggling  in  the  arms  of  his  father;  this  na-^tsod  off  with 
rigidity  oi  the  i^xtremities,  the  boy  stret^^hing  himself  tetnnicHlly  for 
an  instfint;  he  did  not  seem  to  have  lost  consciousueHS.     AftiTwanil 
came  a  |>eri<Kl  of  remission.     He  got  off  the  lounge,  adjustB<l  las  cloth- 
ing, Khook  hands  with  his  visitors,  and  remarkeil  to  me  **  I  tluiuk  yoa 
for  coming  to  help  my  father,"     He  walked  alMmt  the  room,  went  to  a 
window,  and  waved   his  hand  to  a  neighbor.     To  his  ]»asl«ir  askin^l 
t<i  visit  him,  he  replied,  "I  will  if  I  live."     He  put  his  haml  to  th«' 
Iwick  of  his  head  and  said  he  hml  ]>ain  there,  also  in  hia  rpiga^triuin 
riiid  hvp«>chondria.     Tlie  Hrst  Hymiit*mis  appeared  on  February  1*1, 
when  he  cDrnplained  of  Ktiflfne>*s  at  tlie  Iwiek  of  his  neck.     Fnllowiug 
this  he  had  heada<r]ie,  stifT  neck,  some  choking,  gaapiugt  'Uid  abort 
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breath,  slight  cough,  and  pain  in  the  epigastrium ;  be  could  not  eat  or 
driuk,  but  attended  school. 

Ou  February  6th,  shortly  before  I  saw  him  he  fell  down.  This 
tendency  to  fall  is  remarkable,  and  occurs  in  animals  as  a  result  of  in- 
coordinate muscular  action  present  in  rabies.  That  night  ho  died  after 
convulsion.  Here  was  a  strange  contradiction  of  symptoms !  Looked 
at  in  the  light  of  fear,  he  was  very  ill ;  viewed  in  the  light  of  hoi)e,  his 
condition  did  not  seem  desperate.  He  had  been  bitten  by  a  stray  dog 
ou  the  right  hand,  dorsum  and  thenar  eminence,  about  November 
24th,  1894. 

The  following  case  is  in  contrast  to  that  of  Gamaleia.  It  is  one  of 
the  Baltimore  cases  hereinbefore  mentioned.  I  had  the  honor  to  see 
this  case  by  invitation  of  Dr.  C.  H.  Mitchell  and  in  company  with 
Dr.  II.  B.  Norment. 

Conrad  Eppers,  a^ed  15  years,  was  bitten  on  the  back  of  the  neck 
(wounds  severe  and  multiple)  on  December  Ist,  1896.  Underwent  Pas- 
teur treatment  in  New  York.  Date  of  firat  treatment,  about  fifty 
hours  after  the  bites.  Discharged  from  treatment  December  17th. 
There  had  l>een  no  efficient  cauterization  of  the  wounds.  He  died  of 
paralytic  rabies,  Deceral)er  2()tli,  nine  days  after  termination  of 
the  treatment.  Dr.  Mitchell  saw  him  on  December  28d.  He  was 
(juite  nervous,  but  being  naturally  so  this  was  not  regarded.  On 
Decemlxir  23d  ho  was  found  to  have  marked  facial  paralysis,  <lilated 
impils,  and  uusteatly  gait.  I  saw  him  ou  December  25th;  he  had 
i'ompleto  ptosis  f>f  the  left  eyelid,  he  could  not  shut  his  mouth,  could 
not  inflate  his  cheeks,  could  not  whistle,  could  not  expectorate,  but 
continually  thrust  a  handkerchief  into  his  mouth  in  order  to  mop  up 
and  remove  the  excessive  salivary  secretion.  Attempting  to  walk,  his 
feet  would  swing  alH)ut  in  an  incoordinate  way.  He  had  had  pain  in 
the  wounds  on  his  neck.  When  asked  to  drink  water,  he  evinced  no 
dread;  he  simply  refused  and  said  that  he  would  not  try.  His  coun- 
tenance expressed  deej)  gloom;  whether  due  to  paralysis  of  the  mus- 
v\oH  of  expression  or  a  reflex  of  his  mentjil  condition  was  not  deter- 
mined. Dr.  Norment  stepped  behind  him,  out  of  his  observation, 
and  fanned  him  gently ;  instantly  ho  sprang  from  his  chair  in  terror, 
struggling  for  lireath.  As  tlie  spasm  passed  oflf  he  took  a  long,  sigh- 
ing inspiration.  His  ])hysician  saw  him  two  hours  before  his  death, 
and  reports  that  he  had  at  no  time  convulsions,  but  was  simply  in  a 
paralytic  condition.  Ho  jdso  vomited  almost  incessantly  during  the 
afternoon.  Dr.  Mitchell  remarked  that  in  both  cases  (referring  also  to 
a  lad  named  H(^nry,  who  died  from  a  bite  of  this  same  dog)  the  ex- 
tremely dilated  ]iupils,  the  fear  of  something,  the  anxious  countenance, 
and  the  black  vomit  were  noticeable  signs;  this  vomit  was  copious  in 
another  lad  named  Perry  just  before  his  death,  at  which  time  I  saw 
him.  It  is  like  the  vomiting  which  takes  place  in  septicflsmia.  I 
have  observed  this  dark  fluid  at  times  in  the  stomach  of  rabid  dogs; 
it  is  prol>ably  bile. 

Trousseau,  quoting  Van  Swieten,  remarks  that  in  the  human  sub- 
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ject  dejitli  always  occurs  witkiu  fourdii.vB  iifter  tlie  firet  rigor  auil  iliffi- 
culty  of  deKlutitiou  have  set  in.  Most  patienU  die  of  aspLyxiA,  bat 
in  one  man  death  was  not  precedfid  by  con^^^lHiou9  or  even  hy  Mru^hA. 
and  seemed  to  result  from  general  paralysis,  "  as  though  uniTeraal  par- 
alysis ushered  iu  death." 

The  boy  Henry,  aged  8  years,  was  bitten  on  his  left  che<»k, 
ceml>ei'  1st,  I8fl<).  No  efficient  cjiuterization.  Date  <if  fin«t  treittiarijl 
seventy-seven  hours  after  the  bite.  Date  of  deaili,  DecendH»r  '21^l,j 
three  days  iifter  torriiiuatiou  of  the  Pasteur  treatnieut  in  New  Yt»rl 
He  had  been  dischsirKed  irom  treatment  on  Dec<>mber  18th,  aod 
then  well,  very  tired,  and  thought  he  had  taken  cold.  Dr.  Mil 
saw  him  on  Sunday,  Deceml)er  2t)th.  He  waa  rested  then,  but  La 
mind  was  in  a  stupid  condition  and  he  did  uot  want  to  be  disturliei] 
On  Saturday  tie  had  played  alxmt  as  itsual.  He  came  in  Snodaj 
afternoon,  and  his  mother  noticed  that  he  was  verv  irritiibli>.  fl** 
had  gott^m  uj)  early  that  morning,  still  oomjtlaimng  ot  being  tire»l  nnil 
of  earache.     Within  an  hour  his  symptoms  ha*!  Iwcome  c^  ■  *r 

aggravated.     He  would  seem  to  l»e  perfectly  conscious,  and  i  fc 

moment  make  an  irrational  remark.     He  was  offered  a  drink,  aitil  i\ 
was  impossible  for  him  to  tiike  it.     "He  did  get  down  ime  swalloi 
with  a  terrible  gulp."     On  the  next  day  he  looked  like  a  child  th 
had  been  ill  for  a  great  while. 

When  I  saw  this  child,  who  was  a  bright,  brave,  little  fellow, 
said  to  me:  **  I  sujipose  you  have  come  to  kill  me.     I  suppose  all 
boys  must  l>o  killed.'*    This  was  the  result  prolmbly  of  conT< 
held  among  the  boys  relative  to  what  would  l»e  done  with  Uient 
they  go  IUIM.1.     He  was  delirious  one  iustjint  and  rational  thn 
His  condition  of  tremor  and  excitability  vergeil  on  ctm>-ul«ian8.     Hi| 
was  asked  to  try  to  drink  a  mixture  ciuitaining  bromido  of  iiotaMaiai 
and  chloral.     He  did  try ;  as  his  trembling  hand  carrie*!  it  Ui  his  lif«, 
with  eyes  staring  ami  muscles  of  his  fiice  working  spasmrxlioAlly,  li#j 
did  get  some  drops  into  his  mouth,  remarking  witli  gri*nt  HattHfactiimi 
**  Yes!  yes!  I  did  swallow  some  of  it."     This  w^lh  alxmt  11  r.M.     H*' 
dte<l  the  next  day  at  5  p.m.,  aft^^r  a  severe  convulsion,  of  which  Le  had 
had  prenously  cpiite  a  number.     The  rapidity  with  which  death  «••, 
pervenes  after  the  oncoming  of  nervous  s,\  uxptimis  is  remarkidile. 

The  two  foregoing  cases  and  the  following  ca^e  were  ex|»erimeB*' 
tally  demonstrated  to  have  had  rabies  by  inooulaiioD  of  emulsion  uf 
the  medulla  oblongata  subdurally  into  ralihits.     The  case  al»out  to  bo 
related  was  attended  by  Dr.  William  E.  Magruder,  and  rei»ort<Ml  by 
William  E.  Magruder,  Jr.,  Oluey,  Md. 

Rf^iu  Perry,  aged  67  years,  was  attacked,  Febniary  lk\,  1894,  in 
the  public  road  by  a  small  dog.  which  api)eAre<l  to  he  rabid.  WhiJe_ 
m'tively  fighting  and  running  liackwanls,  Perry  fell  on  a  i»ile  of  stoD* 
and  continued  resistance  on  his  back  with  the  dog  over  him.  He 
found  a  slight  wound  over  his  left  eye,  and  at  the  time  thought  h«> 
had  received  it  in  his  fall  on  the  stones,  but  soon  his  eyo  ii 
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and  remained  yery  sore  for  several  days,  wheu  it  gave  uo  further 
trouVile. 

Aft**!'  talking,'  with  some  friends  he  became  somewhat  scared,  aud 
feare<l  tltut  he  hutT  beeu  iuociilated  with  rabioH.  On  April  11th,  the 
eyp  a^iiin  Iwc  inm,inuch  iiitlann-'d,  pains  nuliatiuj^  fruin  it  over  the  side 
of  tilt'  Iw.nd  id  iterk,  fallowed  by  pains  in  the  abdmuen  aud  liml>a. 
He  roniplai  .e*!  i>f  Innug  uiiablp  toHlee]*  and  of  inability  to  drink  water 
tlit>  iii^lit  bffore,  altbmigli  Kiifferinf;  from  excessive  thirst.  On  the 
18th  HpiLsmcHlir  contrat*ti4jn  of  tlu»  diaphragm  ot^cnrrf-d,  and  the  idea 
of  Hwallawinj.;  became  abliorrent.  On  the  14th  inability  to  swallow 
was  complained  c>f,  and  even  the  Hn;<}^oslion  of  dritjking  ^ave  what  he 
exproHrtod  "a  pain  in  tlio  Htv>maoh  and  takew  away  luy  breath,"  and 
BJud  if  he  could  only  take  some  medicine  whieh  would  enable  him  to 
drink  he  would  i^ot  well.  ^\lion  induced  tn  atUinii>t  to  drink,  he 
woald  scream  and  nui  across  the  room,  imploriu^i  that  the  water  be 
tfikeu  away  from  him  and  out  of  the  room,  retnruin^i  soon  to  the 
conch,  oxhansted  and  ont  oi  lireath.  The  same  phenomenon  was 
pro<hjcpd  wheu  the  door  blew  open  and  wlien  tht3  pli ysiciau  washed 
hi.4  hands  in  tlie  room.  The  patient  freiineutly  expressed  surprise 
Jit  Ins  condition  and  wondpr*^*!  at  the  cause,  lan^diin^  at  jokes  and 
jokinj^  between  the  jtaroxywrns.  Pnpila  coutnu^ted.  Hypodermic  in- 
jei'tioriH  of  nior]ihiiie  jiiul  atropine,  and  biblet^  of  tlie  Hanie  were  left 
with  dire<'tio!iH  for  their  nne  at  wliort  iiit<»rvals.  On  the  uK^'nin^  of 
A|>ril  loth  the  patient  Heenied  mure  ipiiet  than  bef<>re,  but  hail  Hle|:t 
little  tbirin^  the  niji^iit.  haviuK  niinierona  paroxvHms  followed  by 
rational  intervals.  Kespiration  was  labored,  [uilso  110.  The  tom- 
[>erature  was  taken  only  once,  wheu  it  was  normal,  and  this  was  the 
day  before  death.  There  was  no  excess  of  heat  at  any  time  percep- 
tible to  tlie  touch. 

I  administered  thirty  to^ains  of  chloral  by  the  rectum  and  lifttten 
drops  of  tluid  extract  of  t^elseminm,  with  morphine,  gr.  J,  and  atropine, 
gr.  ^  l(r  KnlKMitatieonsly.  Ordered  twenty  ^^raiuH  oi  chloral  per  rectum 
every  two  hour-H  until  the  man  l>ecame  «|uiet,  but  after  the  fourth  dose 
the  nurne  could  not  athniuister  it,  as  chanicteristie  spasms  were  jiro- 
duced.  Chloroform  wiis  nncd,  but  discarded  for  the  same  reason,  as  it 
prixbiced  characteriHtic  spjisnis  after  a  few  inhalatioufl.  One  K^ain  of 
morphine  and  ^^  j^aiu  of  atropine  with  fifteen  ilraps  of  iluid  extract 
of  gelseminm  were  administered  h.vpodcrmicnlly,  and  the  dose  was  re- 
peated every  two  hours  until  the  patient  bocamo  thoroughly  narcot- 
ized, since  all  the  attendants  were  afraid  of  him  ai:d  he  Itad  Income 
unuianagojible.  I « ntil  near  the  last  of  the  attack  there  wuh  jduiost  con- 
stant sjiittinK  of  viscid  sputa.  He  wfis  seen  at  four  o'clock  in  a  pro- 
found stu]>nr,  pupils  wli^ditly  dilated,  pulse  1520,  reHpiratiim  dee|'  and 
bIow^  fai'e  occasicuudly  twitching,  and  extremities  cold,  with  niuscles 
completely  relaxed.  He  took  no  food,  but  drank  a  little  VH(Lt^;'r  on  the 
15th  and  l^tth,  an^id  spasms  and  sereaniH.  He  remaiued  narcntixoil  un- 
til 4  A.M.  on  the  17th,  after  several  4h>ses  of  the  anodyne  had  l>een  neg- 
lected^  when  he  left  his  l>ed  and  wnlke<l  across  the  room.  Injections  of 
anodyne  were  resumeil  and  repeated  in  twenty  minutes  by  the  nnrse, 
who  hail  beconie  frij^hteuod;  and  were  coutiinied  every  two  hours  nntil 
ton  o'clock,  when  they  were  discontinued.     Stupor  returned  after  four 
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o^ckwk,  and  ho  ^?ave  no  fuiihor  trouble.  At  olovon  o'clock  the 
wa8r24  uud  compn^siMr;  reHpiratinn,  H\  niu\  aIi&Uow.  At  4  p.m.  l\ 
pulse  was  strou^or  iinJ  8tupor  lass  iirnffmnil,  but  the  moath  wtts  tlrr^ 
Auodyu<'8  w^rM  n^twu  a<hnim8teretl  aud  iMiH^attul  wheu  iudii>HU*d  until 
his  dojith  at  12  I'.m   on  tlie  17th.     Thoro  \Vi%ti  no  gouonil  »[4iiim. 

A  secticin  of  hin  lufdnnn  oMi>n^;iiU  vviih  sent  U>  Dr.  KiMrli*.  of  lUl*i 
timoi'o,  who  trephined  atnl  iujootud  suhduntU,v  tu*n  rabltiU  on  April 
llHh,  with  omulrtion  of  this  nitHhillM  nlihui.^nta  niVil¥*4l  n[i  in  bouillon; 
both  rabbits  developed  rabiea  on  May  ;id.  *md  b<itU  died  May  i'tih- 
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Gainjdela'H  cases  of  pandytic  rabies  were  (generally  the  n^ult  of 
deep  and  nmltipU*  biU^s.  ■   The  onnet  wnH  marked  by  Htroii^  fev»»r, 
Ifonoral  m;diiiso  and  aching,  headache,  and  vomiting,  tm  iu  all  aoutaj 
iufeotiouH  diHtuiHeH.     Hucdi  an  onset  is.  very  frt>c|ueut  also  iu  ordiiiarx 
rabieH.     At  a  coibiin  {ti^riiHl  i>f  the  disejisn  thero  is  a  hi^h  de^rnoof 
fever;  as  the  disease  goes  ou  there  is  an  occjisional  niorniu^  remiA- 
siou  and  evening  rise,  but  the  t4>nipentture  not  a  great  while  ln^foi 
deatli  mnv  rise  alM>ve  normal,  and  thus  persist  up  to  the  time  of  denth, 
Rud  rise  somewhat  afterwards  ^  or  at  the  tim<^  of  de^ttli  iU^  t«»infi«^ni-i 
ture  may  Ijo  almost  normal,  37.7'  C  (i>lK9    F.  ►.     The  chArartpriHtii 
t^mperatun*  fall  whicli  ocvurs  iu  the  nd)bit  t*x{ti*riuentaUy  ini«'U- 
latetl  aubdurally.  and  which  with  very  rare  oxceptious  continnc«  up 
to  death,  is  not  tlm  thormat  phenomenon  of  |>andytiu  ndaos  in  lh< 
huiuau  Uting  and  uot  that  of  rabie^^  iu  geueral  iu  the  humau  s{iM?LHa,^i 
in  which,  though  a  fidl  Iw^low  uormal  may  (Kvur  iluriu)*  the  cfiUfH^  of  j 
the  disease,   it  is  more  of  the  nature  of  remission,  for  tho   tei 
perature  rises  again  and  registers  oveu  more  than  40   (.'.  (.KM"  F. »; 
H  itrogressiTo  elevatitui   to  this  dc'^rve  iudicaieA  imf»onding  iWtb 
(M.  Sohaffer).     8uliHi^»pieut  to  tins  advent  cornea  a  train  of  lo<!fttii 
pains,  goneralty  in  tlie  lind)S  biiton,  and  girdle  imius  at  diifvireut' 
heights  of  the  vertidiral  column.     Tliese  k»calize<l  prem<»uit4>ry  imuua 
am  rare  in  the  lower  limbs.     Next  sufjervene  a  degrix*  of  nunilm* 
of  the  senses,  fibrillar  contractions,  ataxy,  parewis,  and  then  imralysMi' 
more  or  hwa  4.H)mpleti.t  of  the  musc^hw  Arst  impdicated.     G«inrral  iien- 
sibility  remains  inta<>t,  or  if  it  diHait|»ears  it  does  so  very  much  Utf*r.'. 
Then  the  paralysis  spretuls,  preceded  or  iMX'oinimniod  In  sharp  |ma 
in  the  muKclea  invaded;  the  remaining  limba,  Uio  tmnk,  the  reetnm, 
the  blmlder,  the  face,  tin*  tongue,  the  oyes,  are  all  imraly»'d.     80j 
hIho,   s(H>ner  or  later  and  more  or  IciSa  complet«»ly,  the  rettpinttiir? 
centre,  tlie  implication  of  which  brings  al)ont  a  marked  rli«Rge  iu  the 
inspiratory  phase  of  tlie  iiatient's  breathing;  and  as  acon^dlarv,  soi 
dinii-idty   iu  swallowing    li(|uids    (the   H<wMdl*Hl   gn*M   svuiptom 
hydrophobia,  or  horror  of  wat<»r,  being  a  roault  mucth  more  of  th*v 
imagiuaiion  of  the  patient  and  of  the  medical  man  than  fif  the  ral 
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vinirtV  Tint  tlio  ineounliuutinn  niid  Hpiiani  of  tho  iuumcIoh  of  d^'^Iuti- 
tiun  lunl  n'.Hpirfttioii  in  nibii'H  an^  not  iiiwLgiii:iry ;  tli<*v  ciuiHfMi  fear- 
fully real  ohi^kiuj^,  and  Auytliiug  that  suggestively  cftlls  into  iK^tlnu 
theHt'  iiiusrirs  is  jivoidt'd  ami  Ji'oiuloil  Uy  tliH  pHtient.  When  well 
Tiiarkt'd,  this  n'Kpinitory  lesion  in  tlu^  t'a,nsH  of  (.IvHpiio'ic  eouvulKiouH 
ill  the  luiiKclos  which  are  unt  yet  paralys^eil.  Then  tliero  in  frequently 
ft  return  of  tlie  hn^fithiu^  to  tljo  iiornml,  but  with  it  is  a  spreiul  (jf 
tht*  l»tr.'ilyHirt  to  the  heart  witli  Lh*iitii  by  Hvncopo.  Tliis  form  i»f 
rabies  him  &  durHtiou  of  seveu  and  a  half  days  on  an  avorago. 

Patholog'y, 

Tho  ^YOHS  piitLinid^y  of  rabies  jireseuts  uotLinj^  of  specific  obtmu?- 
ter^  uothiuK  that  is  not  usuuily  j^resent  iu  death  from  infertious  din- 
eaHeH.  In  man  and  1lie  du^'  certain  ^roHn^  h'sioiis  correspond,  such  )is 
pial  liypenemia,  eiMvbral  and  puhuonary  (edema,  and  vjuseiilar  injec- 
tion tif  the  upjhcr  part  of  tlm  o'so]i]ia^;as  an4l  of  tlie  larynx  and  trm'hea; 
the  bttt^T  is,  however,  often  not  well  marked,  and  is  not  the  canne  of 
the  altered  vf>iee,  whieh  is  t>f  nervous  ori^^in.  The  follitdes  of  the 
t4)UKne  ajid  plinryuxaro  ut^t  iiifrei(uenlly  elllar^;od;  but  aocortliuK  tw 
Virrliuw,  Hi  is  is  ijuite  fn-qni-nt  in  ralaes  in  man.  The  pharynt,'eal 
folliclr-H  ami  lymphatic  ghinds  in  tho  nei>;hborhood  of  the  jaw  are 
Bwolleu  The  pharynx  and  epiglottis  are  usually  of  a  deep  red  color, 
but  are  often  alsn  epnte  normal.  Tim  lun;^M  an*  wtuddcd  with  jioititH 
of  atelectasis  and  licmoirhagie  infarction,  together  with  MJingtiintMiUH 
effubions  LM^uoatii  tho  pleura.  In  tiie  dn^  there  are  areas  of  lobular 
pnennioida  due  to  forcij^n  nudtcr  iidiahid  Klebs  fouuil  intense  red- 
ness of  the  ulnar,  axillary,  jugular,  and  inguinal  glands,  the  ton.sils, 
and  lingual  glands.  Peyer's  glauds,  as  a  result  of  swelling  and  red- 
lU'HS  of  the  onter  follieli-s,  )»n'Mcnted  a  iieiniliar  wall-like  a|>pearance. 
Upon  micrnHC<ipic  examination  there  was  r<nii3d  in  all  th^>  swollen  por- 
tion of  tho  lyiuphatie,  and  particularly  in  the  snbmax^illary  gland,  a 
deposit<tf  fuiely  granular,  highly  refractive  corpuscles,  of  faint  bntwn- 
isli  cohtr.  closely  packed  t<igether  in  clusters,  at  some  jtoints  in  the 
form  of  long  rows,  in  others  branching  out  so  as  to  form  largo  star- 
sbapeil  iignres,  fidlowiug  in  general  the  couix**  of  the  blood-vessels. 
'''hese  eorjtUHclefi,  aecording  to  KJebs,  may  prove  to  Imi  the  vehicles 
M  '  the  transfer  o(  tho  si»eciiie  iufeotiug  mat^'riuL  This  is  an  unsus- 
^^Hued  inference;  for  i'  »r«  ]irobal4y  the  result  of  grauuhir 

^^H  ;onoratiou  and  Tho  hyjierfihusia,  granular  de- 

^^B  eration,  aud  ^u  lymph  structures  iu  rabies. 

^^^   they  arei  US  diseaseH,  ns  Iimk  l>eeTi  before 

^^^   'd  iu  th^^^^^^^^^^^^^^^^^^^^  Iu  discussing  pathology 
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it  is  neoeasary  sharply  to  differentiate  mattera  of  fact  ami  n 
iufereuce.  TLe  former,  luaking  sonie  allowancp  for  imaginatioti  j 
biai*,  ai-tt  correct — so  far  m  they  ^«>;  but  tlie  latt**r  onn  ntxer  be 
oepted  at  any  time»  excniit  up<iu  a  basis  of  thorout^li  experii 
demonstration.  Those  remiirks  have  an  a]iplicatittn  in  the  kiilnt^y  io 
rabies,  esperially  in  that  of  the  do^;,  in  which  the  kiJueya  aro  livid 
and  of  a  dark  grayish-bine  eohir.  The  inner  zone  of  the  ivirtiral 
substance  is  uflnnlly  inarked  by  tnrbid  yellow  8trii>pa,  the  remilt  t»f 
fatty  dej^eneration — a  normal  condition  in  the  di^^'s  kid  dim  .  Tlje 
epithelium  iu  the  convoluted  tubules  is  opa(iue  and  undcrgoiDg 
molecular  defeneration.  There  is  also  albumin  in  tlie  urine.  Fr«»m 
these  appearances  Reednew  infprre<l  thattii**  pathological  phenomena 
in  rabies  were  the  results  of  unemia.  The  dark-blue  cyaaotio  iviud 
color  is  common  in  }>oiH(»mn^  by  alcohol  and  opiniu.  In  th**  huiiina 
being  the  kidnf»yK  arp  hyppra»iiiic,  and  the  cortex  is  bwuUwi,  MlifjhlJv 
opaque,  and  cyanotic.     The  l)la<lder  is  usually  empty. 

Boulangor  sums  up  the  ap|>earanc-eH  as  follows:  Blood  dark; 
oe«lema  of  brain ;  nutre  or  less  pronounced  caiiirrhal  alterati<ins  of  tlx* 
tDUcous  membranes,  especially  of  the  respiratory  and  digestive  canals, 
c<mj\)ined  often  with  hypenemia  and  ecch\  moses,  hy{>er^miA  and  cya- 
notic discoloration  of  the  parencliymattms  orgaiiN;  in  dogsabaence  nf 
fiHHl  and  iirenence  of  indigestible  foreign  substauce.s  in  theHtamach^ 
and  inteHtines,  together  with  emaciation.  In  horViivoroua  aniroala 
there  is  abseuc»i  of  all  characteristic  changes.  In  cattle  the  morbid 
ap|>earances  are  often  similar  to  thoHe  of  cattle  plague. 

Suzor  give«  tlio  following  post-mortem  apiiearanc<>ft  in  rabiex  in  the 
dft*j :  Dark-blue^  and  ]dnu>st  black  color  of  the  tongue  and  nf  the  whole 
mucous  nieiubrane  of  the  mouth.  In  the  stomatrh  some  diacolorutiim 
of  the  lining  membrane;  bhick  liquid  like  coffee  dregs  and  hotorrige- 
neons  materialH,  not  usually  swallowed  by  healthy  dogs,  ciinstituti*  ib« 
contents  of  the Htonnu.*h.  S* >me  <*hii m  that  these  foreign  sul)6tauc«w are 
preHent  in  every  cawe  of  nibicH ;  another  authority  sa,^  s  in  fifty  |»er  tvnt. 
of  the  cases.  Congestion  of  the  lungs  and  of  the  centred  nervous  syatom 
and  Hxtr4'nie  n'traction  of  the  bludder  are  fre*nieul,  but  by  j>o  meaoA 
constJintly  present  or  characteristic.  The  hard  fialate  of  the  do({*a 
mouth  is  very  often  pigmente<1  and  this  must  therefore  not  he  »• 
ganUnl  iis  significant.  1 

The  foregoing  deacriptiou  has  a  practical  cmtcome  in  eimbliii|<  one 
to  answnr  ilie  queaiitm,  Is  this  dog  mad?  The  dog  in  c|nMstion  has 
bitten  other  dogs  and  human  Iteiugs;  slmll  the  former  l»e  d<*str»»y«i. 
and  what  Khali  the  latter  do  to  W  savetl?  You  cannot  wait  fifteen  or 
twenty  days  until  the  result  of  trephining  or  other  metho«l  of  animal 
imx'nlatioD  matures.     If  there  1m>  foreign  matter  in  the  stomach ;  if  the 
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lymplmtic  glands  show  ecchviuoaes;  if  the  medulla  oblongata,  hard- 
oued  in  alcohol  aud  stained  with  aniline  retl  or  other  hlaiu,  exhibit 
th(^  kuotrt  of  hyaline  degeneration  aliout  the  vesselH  and  in  tlie  cells 
regarded  by  Bal)es  a8  charaoteristic — if  all  these  aiipoarances  are 
preseul,  there  can  ha  no  reaHonable  doubt ;  if  any  one  of  tlieui  l>e  pre8- 
**nt,  or  if  tlie  Huspected  dog  or  other  uuinial  has  escaped,  treatment 
should  be  ailvised.  Should  the  experiment  demonstrate  that  the  dog 
was  not  mad,  it  is  a  nnstake  barren  of  cou&eiiuenceH;  on  tlie  other 
hand,  if  thetl(>g  Imj  proven  to  have  been  luiul  and  those  bitten  Imj 
advined  againHt  treatment,  it  is  ft  mistake  that  may  be  followed  by  a 
train  nf  calamity. 

PttHt-mortern  examination  in  man  reveals  the  following  lesions: 
(VrHl)ral  onlenni,  pial  hyi>erirrnia,  redness  of  the  ineinbraneH  of  the 
medulla  olihmgata  an<l  curd,  Honietimes  decided  softening  of  }>Tain, 
meduKa,  and  rurd.  The  lungs  are  red,  congested,  here  and  there  the 
Heat  of  small  liPiiiorrliages,  filh^d  with  fntthy  rriucnn  formed  at  the  time 
of  death.  There  in  interstitial  and  Rubpleural  empliysema.  These 
|)ulm('nary  lesidns,  lik*^  the  liquiil  bhu-k  state  of  the  blood,  seem  t'jbe 
the  ]*esuU  of  the  ti^rniiiud  )is])hyxia  (Suzor).  Hemorrhages  into  the 
muscnlar  tissne  of  the  heiirt,  parenchymatous  nei>hritis,  congestion 
aud  swt'lling  of  the  lymphatic  ghiuds^  with  the  terminal  teucocytha'- 
mia,  softness  e»f  tlm  sphu'u  ami  liver,  with  fatty  degeneration  of  the 
latter— all  thesi'  are  the  well-known  If sions  of  infectious  intoxication. 

The  fiillowing  are  the  lesions  fonnd  ]iost-mort*^m  in  the  case  of  the 
hid  Uobort  Henry,  previously  reported  on  page  540: 

Head — free  bleeding  on  incision  of  seal]*,  also  inmi  tlie  vessels  on 
removing  calvariiim.  Veins  of  pia  and  sinuses  much  engorged,  cere- 
bral anloma,  hyperifmia  and  extravasation  of  capillaries  of  medulla 
oblongata  ami  cervical  cord.  Pial  vessels,  veins,  and  capillaries  very 
hyiM^rfemic;  here  and  there  extravasations.  Cortex  on  section  darker 
than  normal ;  vascular  puncta  marked. 

Bi>dy  :  Subcutaneous  fat  al>seni.  Pericardium  contains  10  c.c.  of 
a  pale  straw-ctjored  tinid.  Heurt  firmly  contracted  (rigor  mortis?) 
and  almost  empty.  Two  drachmH  of  blood  in  right  auricle.  Small 
amount  of  dark,  partly  clott<?d  blood  in  left  ventrirle.  Very  little 
in  right  ventricle;  dark-red  clot  in  pulmonary  artery.  Lungs — 
marked  hypostatic  congestion;  on  section  <M>ze  bloody  fluid  freely, 
intense  venttus  hyperiernia.  Stomach— dark -colored  fluid.  Liver — 
limited  yellow  area  (fatty  degeneration),  coiumou  ai>ponrance  in 
se]ttica^mia.  Oall-lihidiler  full.  Kidneys  hyiM^nemic.  Pancreas 
apjiarently  normal.  Spleen  dark-red,  motlerately  firm.  CEsophagiis 
normal.  Ijaryux  and  trachea  normal,  except  that  the  latter  is  too 
pale,  indicating  perhai)s  intense  hyjienemia  during  life.     Bladder 
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emptj.     (The  boy  died  at  5  p.m.;  at  this  time,  7:30  r.M.,  it  iiiuoticed 
that  rigor  niortlH  is  l>egiiiuiuK-) 

Coiirml  Ep[Msrrt,  aged  fiftoou  years.     The  clinical  history  ifl  rftUtod 
ou  pagu  545.     Po»t-morteui  eaLamitiatiou  twulvo  hours  afU*r  d«Afch. 

Free  bloHling  from  tho  iiieuiugeal  vt«selri;   extnivasatinUH  aliMj 
tho  longitudiniil  aiuus ;  alsfj  froo  bloodiug  frtmi  the  pial  vi'Sticlft,  whici 
ana  very  hyi)erttimic.     Cerelx'llnr  cortex,  ou  section,  dark ;  cftrebelli 
softened.     Veins   in  vei*t*;bnd  canal  very  hyi>orirmic.     Laugs  ii^ 
mat'ms,  pit  on  pressure,  (h)zo  freely  blotnly  Huid.     Heart  — oiio  oui 
of  tiuid  in  i>ericardial  sai^ ;  coronary  arteries  full  of  bl*  ►otl.     Dark  dm* 
blooil  in  right  auricle;  very  little  in  right  ventricle;    Irft  wntrid*] 
empty.     Spleen — 6  X  2A  x  1^   inches.      Liver  apiuireutly  uoncuLj 
Kidneys  very  hypera?mic.     Pancreas  hyporjemic.     Lar>ux  c<jutain«^ 
frothy  fluid;  (wlema  over  arytenoid  cartilages. 

The  foregoing  post-mortem  examinations  exhibit  noiliing  s[MH?ifi- 
cally  indicative. 

MicroHi'itpif  of  the  Acrvott/i  Sffshm.  — For  tho  fttUowing  microfl<f  epi- 
cal examination  of  the  ner\*ous  system  and  other  tissues  of  tho  do|;  and 
of  tho  boy  Henry,  the  writer  is  iudebtod  to  Dr.  Ktaudish  McCki»r?', 
aHsiKiate  pri>fes3or  of  physiology  at  the  College  of  Physicians  and  Sor- 
geons,  Bjdtimore.  In  the  grjiy  matter  of  the  cenncjd  cord  of  the  dt»»e 
there  are  hypenemia  and  extravasation;  also  escA]>e  of  ]K>]ynurlear 
leuc<x\vtes  into  the  perivascular  lymphatics.  Granular  il<^gi*neratii>tti 
of  ganglion  cells.  In  the  nerve  fibres  the  medullar^'  sheath  of  S<.>hK-aua 
is  swollen  and  hyal inn  through  theentiresectitui.  lutlie  LMu^y  bhwtd 
is  extravasate*!  into  and  Ixstwoon  the  tubes:  al«o  from  the  glomenili, 
Tho  cells  of  the  uriuiferous  tul>es  are  very  much  eidargcil  aiitl  finrlr 
gnmnlar  (cloudy  swolliug).  The  iut4*rtubular  Teasels  are  kyaliDe, 
and  small  rouud  cells  are  proliferated  iu  tho  couueotivo  tlMae  Irani 
and  there.  The  lvm]th  glauds  exhibit  abuud&nk  blood  cxtravMaliaa: 
those  iu  the  axilla  have  the  lencocytea  pigmeuted  occasioually.  Tb« 
gauglirm  cells  of  the  medulla  oblougatii  are  swollen,  their  nuclei 
grauular,  and  the  a<1jiu'eut  prot4)plusm  is  hyaline;  In  |K<rif mia  MXii', 
minute  extravasations  in  the  gray  matter  (dorsal  accessory  nnclcimy^ 
<»Iivary  l>xly).  H*une  condition  of  liyjM^riF'Uiia  and  extravaaatioo 
tho  white  matter  (formatio  reticularis).  The  vessels  ore  hyaline,  aad^ 
there  is  extravasjttiou  of  |>olyuaclear  leucocytes. 

Suzor  says  that  on  post-mortem  examination  the  Imions  of  main 
interest  are  found  t*)  lie  in  the  central  nervous  s>siem.  The  urnti 
cells  are  cloudy  Jiud  granular;  there  is  general  congeetiou  of  the  Ui*rva 
centres,  the  blo*xl- vessels  Ixiiig  dilated  and  mptorecl  hero  and  there, 
giving  rise  to  small  hemorrhtLges  miliary  ulisoessai  throoKhout  lita 
substance  of  the  medulla  oblongata,  more  sparsely  in  that  of  the  braiu 
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ami  t'onl;  foci  nf  finely  yriiinilar  matter  infiltrating;  ilm  normal  uor- 
voUH  t^lemi'ut,  the  ijerivaHcultir  h  iiipL  Hpiit-os,  uiiil  tli6  wiills  of  iUts 
blotwl-vtwst^lrt,  wliicli  are  mmpreBBwl  :iiid  jwhuiuo  a  mouiliforni  or 
Irt'jwlfil  aHjitH-t;  byaliiio  tlirmjilji  or  lilnud  cluts  fiinii  in  tlio  interior  at 
tlio  Itncl  of  iln'st^  ('oiiii>]-fHsetl  jjoiiits,  tiiiMvhnln  t^iviii)^  ilm  iLppcaranct^ 
of  a  iioilulo  or  Hinall  tnl>erolo,  in  the  interior  of  wliich  KlohH  tln^u^^lit 
Lo  Jinil  cliscoverctl  tlio  sifooitit;  ini<'rocNM.M'u.s.  Tlirro  is  fn-qm-utly 
HofttMiin^  nrouml  tli*^  ctMitral  H])inal  c-iiiiJil.  IUjsh,  (»f  iVIjuu'lj**Hl<*r,  liiids 
tbttt  tliO  Ipsious  licre  are  most  market!,  but  tlie  anterior  and  poat<*rior 
boms  uiid  tlio  gray  matter  tlirougbnut  nro  lari^oly  implicatcil  alH{», 
mainly  so  porhapn.  Ho  tbink.H  tlion?  in  Hiniilarity  between  tlio  lehions 
of  tetanus  aiid  rubies.  In  tbo  forinortbey  uro  cbielly  spiual;  in  tbe 
latti'r  cerebnil  in  tiieir  main  lo<-aliy,atlonH.  This  ul>servatiou  is  per- 
liaiiH  not  hUHtained.  Tliei  tj;augiia  of  tlm  syni|HLt]jietit:  systetu  and  of 
tbo  norro  roots  sbow  tbo  same  los ions  as  tbo  brain  and  co"I.  Tbo 
nerves,  and  in  i»arti(rular  iboHo  ijf  tlj<?  liittt'U  parts,  tbosc?  riwiuK  from 
tlio  medulla-  tbo  va^^i,  tlie  g]oHHO[)baryuf^eal,  tlie  bypo^loKMal,  tbe 
spiual  afvosHory,  and  tbo  jdirenie-  bavo  been  found  red,  Lyponnuie, 
swollen,  and  tbe  neat  <>f  minute  foei  of  lit^morrlia^'e :  tlio  myelin  is 
diflluent,  fra^iiienteil,  aud  in  many  nerve  fibres  tlie  axis  eyliuder  lias 
ulti»^;et]ier  disjijiiieared. 

AVilliam  H.  Weleli,  of  tbe  J[ilins  Hopliins  l^uiversity,  sax  h  Ibal 
serial  mieroseopieal  HtH-tions  of  tlie  meilulla  oblonj^at^i  and  pons  I'roin 
tbo  sec'fiud  cervical  uorvo  upwardn  exbii>it  nniali  bemorrba^;es  and 
nceuinulatii^ns  of  siuall  nanul  cells  in  lar^;t>  nund)ers.  Iiotb  in  tbe  peH- 
T.'useular  lympb  sjiaees  and  in  scattered  I'oei  in  tin*  lu'uro^lia  between 
tbo  nerve  elements ;  byalino  thrombi  and  lencoeytea  in  tbo  small 
blood-veswelH.  Tbeso  b'siims  aro  mifroseopieal,  and  tbeir  extent  and 
distrdnition  can  lio  iletermined  (uily  by  tbe  examination  of  a  lar^e 
number  of  8(vtions  from  ditFerent  iMirts.  The  lesinns  uro  CMj)e- 
cially  well  marked  in  and  near  tbo  nuclei  of  origin  of  tlio  spinal 
accessory,  ]>neumi>^iastrii',  and  ^,dossopbaryn(;eal  nerves,  and  in  tbo 
motor  nucleus  of  tbe  tri^femiiuis.  Cases  bavo  been  reported  in  wbieb 
even  more  extensive  leaions  than  tbesn  bave  been  found,  tbeir  int^ui- 
sity  deiJondint;  aiiimrently  in  lar^^o  measure  np<»K  tlio  duration  of  tlie 
disease.  Wbilo  it  cannot  bo  claimed  tbat  tbeso  lesifnis  t\,n>  jioculiar 
to  bydrojdtobia,  or  by  tbemselves  suffifo  f(tr  its  diagnosis,  it  is  ineor- 
roct  to  KU]»])ose  tiiat  bydropb»-ibia  is  a  disease  witbnut  demimstraiile 
auatoraiea!  leaioua  wbicb  bear  a  manifest  relation  to  the  symptoiBH  of 
t)ie  aff4'ctiou, 

Yielor  Babes."  treating  of  tlie  histological  le.sionH  of  rabipH,  notfls 
tbe  by  aline  dej^eneratirm  of  tbo  vessels  an<l  tbo  presence  of  ?niliary 
lioiluleH around  tbe  vessels  and  cellH — "la  presence  des  lesions  deerites 
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et  Bnrtont  des  nodules  iierieelluloires  imrle  en  favour  de  la  m^*  t^ 
I'aDitDiil  suspect."  He  also  refers  to  iDflammatory  leHinna,  eaperuHj' 
of  the  vascular  tuuic-a.  Some  of  these  le»ious  are  Wsihle  to  the  HAked 
eve,  hut  nsuallv  tliey  are  n«)t. 

Dr.  Henry  J.  Berkley,  of  the  Me^lit-al  SfluK)!  (»f  the  Johns  Hop- 
kins Univeraity,  rey>lied  U*  my  I'equest  for  information  regardinK  the 
lesions  of  rabies  iu  the  rabbit's  brmu  as  follows:  "The  l**i<»ns  in  thr 
four  liydroplHjbia  nibbits  I  have  studieil  are  eutirely  similar  to  thi«** 
rosultinji  from  other  irritjiut  i>oisouH,  but  resemble  niori*  the  nlt^'m- 
tious  iu  chrtjuic  seruin  ]K>isouiii>{  thau  au\  thiu^  else  I  have  Htudicxl- 
namely,  a  i)e<ruliar  HW<'Ili^^^  of  the  dendrites  of  the  uerve  ci'Us,  with 
loss  of  tbe  ^lemmuLe,  and  eventually  atroidiic  chau^es  in  tlie  corfiufi 
of  the  cell."  Berkley"  quotes  Golj;i  as  follows:  "  la  Ixith  I'ell  lnjjy 
and  dendrites  there  are  evidenres  of  dwided  alteratious.  in  the  fnrm 
uf  circumsoript  or  dilTuse  swelling,  atrophic  elian^es  witii  hiss  of  .hqU- 
stance,  a  process  of  proKfoasive  atrophy  which  jiroceedn  ap|ian*utl.r 
from  tlie  cellular  IwHly  to  the  tiuest  extension  of  the  pn^tophismi^ 
branches.  The  processes  are  involved  to  their  extreme  jieriphery. 
The  cells  lose  their  homogeueousuess,  have  a  (granular  Hp|N^nuict>,  and 
show  difTitse  swelliu^H  whicli  i^ive  them  a  varicose  aptH^arance.  There 
is  also  an  involvenuuit  of  tli<^  axis  cylinder  in  the  form  of  a  In^juIhI 
swelling  of  the  fibre.  A  peculiarity  of  the  process  is  that  the  abnor- 
mal alterations  of  the  elements  are  not  (bITused  throu^jhout  t»\iTy  |«ifw 
tiou  ()f  the  central  nervous  systtnn,  but  they  are  focally  distributed; 
thus  oue  sees  Kones  with  altiinnl  (*ells  ami  others  witliout  alteration  uf 
the  nerve  elements. " 

"Golgi,"  Berkley  remarks,  "is  evidently  iucliued  to  think  tlut 
the  alterations  alK)ve  described  are  jtathognomonic  of  rabies  and  that 
they  are  due  ti>  jin  iuflammat^^ry  process,  and  K>vea  thia  tlie  name 
euoeithah)uiyelitis  parenchyumtosa."  There  is^  however,  no  inflam- 
matory process  set  forth  iu  tlie  foregoing  quotation  from  Qo|gi. 

As  reganls  the  vastrular  system,  Berkley  says:  **!  liavo  fiuM  to 
discover  in  the  cortex  of  the  rabbits  any  evidence  of  c<:)arse  lesion  ol 
the  vessels  in  the  form  of  extensive  hypenemias,  phuitic  exudmie*, 
and  extensive  emigration  of  cx^rpuscular  elements  into  the  |»eriva«cii' 
lar  sheaths,  nor  could  a  single  extrava^iation  of  the  ri^d  (N>rpUH<*le8  \m 
found  as  descrilied  by  Po(>off'*  and  others  iu  the  human  RubJ«vt 
None  of  the  cortical  vessels  of  the  rabbits*  brains  showe<l  UMtn*  timn 
a  moderate  filling  of  the  capillaries,  and  but  a  trifling  emigratiitti  of 
the  [Hdynutdear  elemeuts,  and  no  exiravihsation  of  plNiitin  exudate  of 
any  description.  The  |)erivaHcular  sp»we«  are  only  mrNlcmtely  wide, 
contain  a  comparatively  small  am<mut  of  tinely  grannlar  deliris,  no 
hjemat^tidin  crystals,  or  indw^l  anvthiug  l>eyond  a  few  lymphoid  onr- 
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pUHcIes.  Tlie  lutter  elements  ure  but  Hparin^ly  jiresent  in  the  blood 
witliiii  i\\e  walln  of  tli^  cHiiiils,  Thft  Rheaths  of  the  vesaelH  are  not 
grt'utly  alterf'<l,  tlio  eudotholiftl  niidei  are  not  8wr)lleij,  KOiue  of  the  nu- 
clei r>f  tlii^  muHfularin  hIiow  a  t^'iulHiic v  toHlw4trbl('SHof  tlieHiiiliueHtain 
than  usual  aud  sliow  vaouolos,  but  the  innseuhir  filrres  are  not  swollen 
or  h.valiue,  aud,  allo|;<.'th(;r,  tlio  evidrm^e  of  a  degHuerutive  proceHS 
takinj^  place  in  the  walln  of  tho  nntrinit  veHHoln  ih  inoonHiderable. 

"  We  have,  therefore,  in  tlu^  prenGnt  rasert  only  the  iudicationH  of 
a  mild  infection,  of  sufficient  intensity,  it  is  tru*^,  to  cause  death  after 
the  liipso  of  a  considerable  niuuber  of  thiys,  but  insufficient  to  prixluce 
any  conHiderable  morbid  change  of  the  vaHcnlar  walls,  tfjgether  witli  a 
de^^reo  of  leuctK-ytosis  such  as  is  often  found  when  the  soluble  poistju 
nf  liacUirial  source  act«  with  a  fr>usiderable  de>^ree  of  energy  upon  the 
blood-forming  or^'ans. 

"These  conditions  are  therefi-^ro  luuwt  favorable  to  enable  one  to 
ascertfiiu  the  effect  of  tlie  subtle  poison  from  the  rabies  Iwicterium 
uiMm  the  nerve  elementrt.  (xolj^i's  ranes,  in  whiih  Im  found  karyomy- 
tosis  of  the  nuclei  of  the  vascular  muscles,  mast  have  been  of  greater 
severity,  and  the  damage  Ut  the  nutrient  supply  has  borne  its  part  iu 
the  production  of  the  norve-cnll  changes,  which  we  are  now  able  to 
exclude  to  a  certain  tlegree. 

"  I  can  see  no  HiKna  in  any  of  the  preparations  of  anything  ap- 
proaching an  intlamnmtiiry  process  tJiking  place  in  the  cerebral  tis- 
sues, only  tht*  indications  of  a  purely  degeuHrative  reaction  from  the 
effect  of  a  toxic  substance  pro<luced  by  the  bacterium  of  hydrophobia, 
essentially  causing  the  same  7)atliological  chang*^s  as  those  induced 
by  (»ther  soluble  poisons  when  ]>reseut  iu  the  circuhitiou  iu  suilicient 
quantity  to  disturb  nutrition." 

It  must  be  borne  in  niiml  that  Dr.  Berkley  is  writing  of  the  cere- 
bral cells  and  cortt^x  in  rabies  in  the  rabbit;  if  this  rabbit  was  ob- 
tained from  me  the  virus  was  jinibably  fixed.  It  is  necessary  also 
to  remenjV»er  llmt  the  bactc^'inm  referred  to  is  a  supposititinus  one. 
That  the  rabic.  vims,  lie  it  what  it  may,  is  jdjlftgistic  is  by  im  me^iuB 
certain.  The  appearances,  conspicuous  as  they  are,  macroscopi- 
cfllly  or  mit'roBCwically,  are  susceptible  of  explanation  indepen- 
dent of  inflammation.  Toxineurosis,  if  the  word  may  Im^  applied 
to  the  organic  changes  produced  by  a  poison  in  the  nervous  system, 
can  independently  and  directly  ])rodu<*e  coagulative  ne<*roses.  Infec- 
tions intoxication  is  not  necessarily  iuflammatnry  or  in  tins  way 
toxremio.  So  far  as  rabic  intoxication  is  iu  (inestion,  the  blood 
strwim  is  only  very  transiently  a  carrier  of  it;  tmly  excejitioually  and 
liy  inr>culati<m  of  large  (juantities  can  rabies  l)e  produced  by  the 
blood.     The  vims  of  rabies  can  kill  the  protoplasm  of  cells  and  the 
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vessel  wall.  Whether  the  hitter  is  killed  from  witliiu  or  fn)iij  the  tis- 
sue aud  lymjih  stream  without,  is  a  question,  but  the  ifsuHs  i  if  »>x- 
periment  do  not  favor  the  former  route.  The  hviKithetical  li;u'teriuni 
aud  its  toxin  are  repelled  by  the  blood.  How  does  the  bltKnl  tleal  with 
rabic  virus  when  injected  into  the  bUxxl-vessel?  This  ]M»iut  may  U* 
api)roached  digressively  by  a  i)aissage  from  Suzor:  "M.  l>ouli»y  Re- 
marked to  Pasteur,  '  Perhaps  there  is  no  such  thing  jw  a  nncroK*  of 
rabies.*  *A11 1  can  say,'  replied  Pasteur,  '  is  this,  that  if  you  \\vn»  t«> 
bring  me  two  brains,  the  one  rabid  and  the  other  healthy,  I  oouM  nay 
from  a  microscopic  examination  of  tlie  two  medullas,  this  ouo  is  rabid, 
that  is  not.  Both  show  an  immense  number  of  molecular  granul*»s.  but 
those  in  the  rabid  medulla  are  finer,  more  numerous,  suggesting  the 
idea  of  a  microorganism  of  extreme  tenacity,  in  shape  neither  a  Wwil- 
lus  nor  a  diploc(x.*cus;  they  avo  like  simple  dots.'  One  nietlKMl  ah»ni» 
hitherto  has  allowed  uft  to  isolate  these  granules  from  all  tlu^tithtT 
elements  of  the  nervous  matter.  It  consists  in  injecting  tlio  pure 
virus  taken  from  the  medulla  of  an  animal  which  had  diinl  fmui 
hydrophobia  into  the  veins  of  a  rabid  aninnil  just  at  tljo  time  when 
asphyxia  is  coming  on.  In  a  very  few  hours  tlie  bliMnl  of  the  ani- 
mal is  found  to  contain  exclusively  the  infinitely  small  gniuuI«'K  we 
are  speaking  of,  the  normal  elements  of  the  ner\*ous  matter  havica; 
eitlier  Imh'U  stopped  in  the  capillaries  or  having,  more  prol»aM\. 
l)*»en  digested  in  the  blood.  It  lias  also  bcctmie  easy  under  thes**  n»*w 
conditicms  to  stain  them  with  the  aniline  dyes." 

AVitli  regard  to  the  blood  of  ral)id  animals  we  have  in  *me  instamv 
Imh'u  abh'  to  give  liydroi»h<»biu  to  a  dog  l>y  means  of  th<»  bl*M>d  of  a 
rabbit  wliicli  had  died  of  tliat  disease.  The  granuh'S  in  the  bliKul 
descrilN'd  by  Pasteur  are  in)t  organisms,  they  may  Ik*  the  means  hy 
which  the  blood  deals  with  <ngauisms,  the  grannies  of  cert;iin  h-ii- 
corytes  whicli  destroy  theju  and  ])rej)are  them  f(tr  rt^moval  by  <*ertaiii 
otlier  leucocytes,  or  they  may  1m>  the  granuhir  remains  of  leutMM'vu-s 
destroyed  by  the  4)rganisins  or  their  toxic  products.  These  luay  U* 
the  granules  de.scrilM'd  by  H.  F.  Miiller. 

]ii^>oi)  oi'  Rauiut  in  IUhiks. 

The  following  is  tln.i  report  of  an  examination  of  the  blcMxl  of  a 
rabid  rabbit  kindly  prepared  for  tliis  article  by  Dr.  Htandish  Mr- 
<Mear>  :  "To  ascertain  what  changes  if  any  weiv  i)r<Hluced  by  lli«* 
laboratoi  \  Mixed)  virus  upon  rabbits'  blood,  counts  were  ma«le  fntm 
healthy  animals  fral)biis)  and  from  ralibits  in  the  last  stages  of  rabies. 
DifVerential  counts  were  made  from  specimens  stained  by  Khrliili's 
t!i|il<' stain  and  als(»  by  Ineinatoxylin  and  e()sin.  The  re.sults  could 
hardly  Iks  i»lherwiso  designat4'd  than  negative.     The  number  of  rwl 
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cells  per  cubic  millimetro  in  the  healthy  rabbit  was  found  to  be 
about  0,000,000,  while  the  total  numi3er  of  lonccx^ytes  amounted  to 
7,5(X).  The  blood  of  rabl^its  in  the  last  stages  of  rabies  showed  the 
erythri)c\tos  reduced  to  5,4(>0,000,  and  the  leucocytes  to  7,200  per 
rubic  millimetre.  The  i)erceutAj;e  of  hfemoglobin  was  proportionately 
diminished.  This  oligocy  thjuinia  was  to  be  expected  on  account  of  the 
anorexia  and  general  malnutrition  concomitant  with  the  disease.  The 
aKst'nce  of  even  the  slightest  leucocytosis  is  to  be  noted  as  indicating 
that  there  is  not  a  meningitis  or  any  suppurative  jirocesses  in  the  nerve 
centres." 

C'ontrast  this  C(mdition  oi  the  Hood  with  that  which  occurs  in  the 
toxicmia  of  rabbit  septiciemia.  The  following  is  an  account  of  the 
K'onditiou  of  the  bloo^l  in  the  experiment  in  which  the  bacillus  of 
rabbit  septicaauia  was  derived  from  the  medulla  oblougatji  of  a  suj)- 
posed  rabid  dog  (see  page  505).  Spet^ial  attention  must  be  directed 
to  the  dyspnoea  which  is  luemic,  not  i)ulmonary.  The  lungs  are 
])allid  and  bloodless,  or,  more  corret^tly  stated,  the  blood  is  not 
red  blood,  the  red  blood  corpuscles  are  not  red;  even  when  closely 
agminated  their  color  is  only  a  faint  yeUow  and  the  single  cor])UHcle 
has  no  color  at  all.  ]\Iori)hologically  the  red  corpuscles  are  dis- 
turt^'d,  fail  to  maintain  their  sphericity,  and  may,  like  a  globule 
of  mercury,  drag  a  tail;  in  addition  to  this  poikilocytosis  tliore  is  a 
pseudo-nucloation  caused  by  a  circumscribed  absence  of  protoplasm 
(ha-moglobin) .  This  excessive  liability  to  vacuolation  of  the  cor- 
puscles is  general  and  takes  place  in  diflferent  j>arts  of  tlio  area  of  the 
c*'ll.  Sometimes  the  cell  is  emptied  of  its  contents,  the  periphery 
ahme  as  a  mere  ring  remaining;  sometimes,  as  just  noted,  a  zone  Iw- 
tween  the  circumference  and  the  centre  is  vacuohited,  leaving  the 
centric  as  a  seeming  nucleus;  the  term  excessive  liability  has  l)een 
used  adnsedly,  because  all  vacuolation  occurs  as  a  j)08t-mortem 
cliange,  and  as  a  result  of  reagents,  specially  acid  stains  (d.yes) ;  but 
this  disintegration  descril)ed,  this  granular  necrosis,  this  proneuess  of 
protojilasni  to  drop  out  is  an  hitra-vitani  result  of  this  organism,  a 
pernicious  aniemia. 

Diagnosis. 

Tlie  com])lete  i^icture  of  furious  rabies  in  the  dog  is  not  difficult  of 
recognition,  but  unusual  forms  and  paralytic  rabies  may  e8cai>e  the 
det*^cti(tn  of  the  most  careful  and  experienced  veterinarian,  who  for 
its  Sftlution  is  com]>ellod  to  resort  to  experimental  demonstration. 

In  general,  in  man,  continuous  observation  and  a  good  clinical 
Iiistory  ol)viat<^  error.  It  is  difficult  to  confound  rabies,  as  it  occurs 
usually  in  the   human  subject,   with   any  other  disease.     A  mott 
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distiui^ished  eliniciun  haH  remarked:  " Other  diHeasea  iuat  Iip  ma- 
foaudenl  with  true  cnm|i,  l>at  when  yon  see  your  first  oaAe  o(  tnw 
cn)U[),  you  do  imt  coiifouud  it  with  auy  other  disease."  ThlsmMrk 
is  entirely  a]>|>lirH.1hIo  to  rii1iit<K,  mm  it  generally  preseutH  itM<df.  Cer- 
tain forms  of  ntbies,  if  observed  disconnectedly,  in»iy  Vk*  miwtifciwn 
Maniacal  rabieH,  oliserved  only  in  the  luauijical  im:^'!^!,  nmy 
ordinary  mania  if  the  previous  history  l»e  disreganh^d.  Hyi 
lacks  the  retlcx  excitalnlity  of  rallies.  The  symptoui  of  bl*ck  vi 
is  a  lato  si^n  indeed,  but  it  may  suffice  to  distintfuish  rabies  paralYticA 
from  Landry's  paralysis.  The  usmd  form  of  actile  tetanus  iTannol  I* 
confounded  with  rabioK,  the  former  8Uix>rveneH  within  leu  daya  nf 
reception  of  the  wound;  tlio  sardouio  jip-in  is  alwent  in  ribiei».  8 
a(!ute  tetanus  with  louj^  inculjation  often  teriuinat<\s  iu  peooYery,  and 
its  persist4»nt  muscular  rigidity  is  unlike  nibies.  CVn^brml  trtKOOA, 
(Miuaed  by  wounds  in  the  vicinity  of  the  cerebral  nerves,  in  wliii?h  R{M0m 
of  the  muscle.s  4>{  the  jaw  juid  throat  takes  j^la^Te,  has  a  ^hortor  (kericid 
of  incubation;  persistent  spasm  of  the  jaw  muscle  (h»ckjaw)  is  not  m 
symptoili  of  rabies.  The  tera|>erature  is  sometimes  relie*!  up^^m  tn  dis- 
tinguish tetanus  from  rabies.  A  decideil  risp  of  teni|>eraturv*  in  thet 
former  is  supposed  not  to  take  pla<re  in  tht*  latter,  but  mbicHs  in 
does  have  a  decided  rise  of  temperattire  which  may  fx)rtend  de*Ui, 
has  been  adverted  to,  and  the  temjieratun>  may  rise  in  tlir  nn'tum  iiiltfr 
death  to  4*2'  C.  (1117.0'^  F.).  The  tern i)erature  in  human  nibiea  *: 
as  deatli  ai>i>rtjac)ies,  in  nnemia  it  falls  Ik'Iow  normal.*' 


Treatment. 


That  death  must  always  result  in  onler  to  prove  the  diaiQiani 
rabies  iu  man  is  perhajie  an  erroneous  assertion,  but  nn  fully 
strateil  case  of  recovery  is  ou  record ;  of  course  the  demonstralioa 
the  recovery  is  contingent  uimju  tht*  d*»monstration  of  the  di 
which  in  case  of  recovery  is  very  difK<'ult.    Allbutt  quotefl  a  ease 
Lebell  and  V'enesco  in  a  child  six  yejirs  old  in  whom  the  iliaeaae  in  a 
severe  form  supervened  during  trpatrni'nt,  whicli  waa  ipterni|>ted  i 
resumeil  on  the  abatement  f>f  thn  disense.     In  the  treatmeuC,  in 
dition  to  the  Pasteur  series,  fixed  virus  heated  to  80"^  C.  (176'  P.)  in 
emulsion  was  u.sed  in  ()uantity  of  87  gm.     At  this  tem|>erature,  ai 
much  Im»1ow,  all  virulence  is  destroyed.     In  the  cjise  of  an  adult  mal^ 
undergoing  treatment  at  the  Institut  Pasteur  paralysis  aa|>erveueil  ami 
btH'ame  general,  uotwithstantling  which  the  tr»>atmeut  wmh  c-  I , 

without  intemiption  and  the  patient  recovered.     Another  cas-  ■* 

chaiTkrter  has  occurrwl.     Tliese  are  all  the  cases  of  this  nature  in  orar 
19,000  casee  treated  during  twelve  years,  from  1886  to  1897  ineloaii 
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To  the  ideji  tlint  tliiw  pariilysiH  wuh  a  result  of  the  treittmeut  was  op- 
posed tbe  small  uuml>er  lA  cii-sas  in  which  it  occurred.  NeurftHllieuia 
(bysteriu)  wius  Hiiggestwl,  also  tlio  itftioii  of  sonip  toxin  othor  tliaii  that 
of  rabies.  Again,  it  was  8U)L;>j^eHted  that  the  luiralysis  was  jmralvtii' 
rabies  caused  by  the  bite  aud  in^>t  by  the  treatment,  whieli  latter  \m- 
ing  admiuiHtcn'd  without  iutenuissioti  cured  thi!  diHPase. 

Suzur  tjuotos  from  GanialcMa  tlio  artsortion  that  the  virua  can  oul}' 
spread  from  the  ]»eri]diery  or  extenjiil  surface  to  the  centre  by  t]ie 
nprvPB.  TIh''  ])liiywiciau  ouj^dit  tiv  conse  aidinj^  tlif  actiim  of  tlio  vims 
by  innr])hiuc ;  he  ought  to  holjt  the  nervous  system.  ArtiJicial  respira- 
tion aud  Ktrychuiue  are  adviwed.  Ejibies  in  uot  so  coiunion  iu  man  aw 
iti  the  dnj;  iiml  tho  nymptoniH  ani  not  so  nevt^'ro.  In  tlif*  dojj  caHPs  of 
imdtmbtod  rci-overy  are  on  nvurd.  hut  tho  (lia^unsis  iu  all  caaen  must 
be  a  mtitter  of  dnuht  until  i)rov**u  by  iuocnlativo  expHrimruts. 

Cldoral  and  furare  fail  in  iMin^;  olih^roforni,  or  Iiydrdbroinate  of 
liyo8i'iu<>  may  Ih^  used  palliiitivt'ly.  Au  intelligt^nt  citi/en  wrote  mo: 
"Do  uot  let  tln^  Ijovh  one  after  another  ilit^  of  rabicH;  ^•ive  them  the 
brains  of  rabid  rabbits  fo  eat."  In  such  an  rnit^rgeufv  Jf  ijttKfifins 
voii  iftsftnfanihnii  cv/.  In  tlie  lij^lit  « *f  niudfru  therapeutics  this  suj;- 
gestiou  iu  the  abstract  is  uot  sfi  absurd  as  it  seems  on  first  thought. 

PltEVENTI\'E  TltKATMENT, 


'  Tlie  death-rate   in   rases   tliat   have  btM^n  cautt^rixed   is  thirty  per 

cent.,  in  tljose  u m -auto ri zed  it  is  eighty  jierrtut.     Efficient  cauteriza- 
tion is  by  the  hot  iron,  thermocauterv ,  suljthuric,  uitric,  or  carbolic 
acid,  chloride  of  antiinony,  or  at-id  nitrate  <if  mercury,  applieil  in  less 
than  o!i+^  liour  after  the  hitt-,     SonietinieH  it  is  necessai'y  to  open  np 
'    wounds  by  incision,  or  even  lo  resort  to  aiaputjitiou.     Otherwise  the 
'    wounds  are  treat<'d  as  are  iither  infections.      Sucking  the  wound,  dry- 
*   cu[»ping,  and  ligatinu  nf  the  limb  abtive  the  winunl  niay  under  some 
circumstances  l»e  useful  preliminaries.     But  the  physician  must  exer- 
cise judgment.     The  wounds  laay  be  so  mimeroiis,  so  hteerated,  so 
sinuous,  that  it  is  imj)ossible  to  cnver  tlie  w]n>le  surface  with  tln^artnat 
or  potential  cauter.x .     Careful  washing  and  syringing  with  antiseptic 
sobititai  and  the  a])plirati'>ii  of  water  as   hot  as  eaii   be  borrie  (1*10' 
^.)  are  painful  but  eaube  endnn-d.      TIuk  ajiplicaliou  oi  Im!  water  can 
.    usefully  1k<  made  a  part  of  the  daily  toilet  for  several  mouths,  say 
■   three  nuntths.     Hot  bathing,  dry  or  nu)ist  air,  ytersisted  in  tlirongluait 
the  incubative  period,  an'  useful  adjuvants.     Esjieriments  seem  to 
I  show  that  enfeebling  excesses,  especially  alcoholic,  increase  the  risk ; 
g  tlie  latter,  some  expprinients  seem  to  indicate,   interferes  with  the 
a  lueaaureft  for  immunization. 
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Wliut  ola.HS<^H  of  bito  shall  l>o  suhjeottxl  to  tljo  immnnizatioD  tre*t- 
ment?     All  in  wliii-h  tlio  Hkin«  the  epiilermiH,  Iwm  1h^>ii  nliruilFd  or 
Hi-ruU'hcd  i^tr  by  tlic  toetli  of  the  auiiual.     CiiHCH  in  which  ihti  Ma 
hnn  IxH^u  tuerely  bruLseil  Uirough  uutoru  clothinK  lua.v  be  azcmipt 
Whenever  and  liowevpr  frho  wUiva,  tlie  ftot-rtttioim,  or  the  liMtm*  of 
rabiil  animals  liavo  l)ocii  applied  to  denuded  sorfnct^  Ui4>rc«  is  ihfu 
rink,  though  it  ina\  b*^  flUpht.     Sus|Mic'l4*d  auimnls  thiit  hav<^  bittro 
otlior  aniraals  should  not  be  killed  if  thej-  can  lie  kept  (wcutrIv.     If 
rabid  they  will  probably  die  iu  two  wiH^kn,  if  8ick  of  other  dutfUMni 
they  may  recover,  if  vieiouB  they  remain  well.     Shoidd  they  die  their 
IxidieH  uinat  he  Hubjec'ted  to  gross  aud  micro*ieo|>ir  eXHiniiiAti'm:  th» 
latter  may  l>e  restricted  to  the  medulla  oblongata,  whirb  hIiohU  \m 
iuorulntod  iuUi  rabbits  or  guinea-pigs,  preferably  t])e/(»rmer  by  Irrw 
jihiuing. 

Inimiuiiznig  prophylaxis  may  \ig  pnxbiced  by  the  Piuitourineliiod 
in  which  the  autitoxin  is  nmde  in  the  UhIv  of  the  uniinal  und«*ri;oin«; 
treatment.  Iu  the  methotl  of  Btibct),  of  Bueharetit,  tlu^  scrum  of  ui 
imraunizt^I  dog  is  used.  Ti/zoni  and  Cantauni  of  Italy  u»a  tbe  uprnni 
of  immuni/(^d  sheep.  In  this  the  autitoxin  is  formetl  in  anntW 
animal  and  injected  into  the  animal  undergoing  tnuittuont.  Tlw 
animals  immuuized  with  the  object  of  oVitaiuing  an  antiltain  are  not 
so  renden^l  by  the  Pasteur  inptho<l,  but  by  ni*'ans  of  a  vinvi  Atten- 
uatoil  by  i)eptic  digestion.  Some  use  a  mixed  methfHl.  partly  indiiwl 
serum  tlierapy  aud  partly  direct  aeruni  thenipy.  Tlio  foUowiug  u  tbr 
method  of  immuniziition  ]ir:iftised  at  the  Pasteur  Department  of  tltf 
College  of  Physicians  and  Surgeons,  linltiniore.  Md.,  johI  it  i«  idcmti- 
cal  with  that  of  the  Institut  Pasteur,  PariR. 

Select  a  rabbit  that  hiw  diod  of  r]dti<»H  after  six  day.s'  r,,  u1..,ii, - 
Iwmng  Ix^en  iuiKMihitedsubdurally  by  trephining  and  inje^tui^:.  ii-  i  ^s. 
Iieeu  alxkve  descrilied.  The  rabbit  must  not  bo  kiHc<l;  &I  luiwt  be 
[►erniittwl  to  die,  and  its  nuHlulla  oblongata  must  1>g  extracteil  a»l 
UHpd  iM^fon.^  decompoHitiou  has  set  in.  Ijny  this  rnbbitno  itxlwdlv  on 
a  zinc  tray  (70  cm.  long, /)4  cm.  wide,  and  the  bonier  turuecl  Qp^icnu): 
make  a  cut  with  a  knife  (»r  scissors  from  the  nt>fl»>  upwanlH  and  !i«rk- 
wards  ahuig  the  middle  of  the  head  and  back  to  the  tail.  Lay  <»|f  the 
fikiu  from  the  heJid  and  from  the  IhmIv  down  to  the  tm>'.  With  th* 
scissors  or  knife  cut  off  the  muscles  in  loug  stri|>s  m!  '  ■  t^are  ihf 
spinal   lamina;   cut  <iff  the  spinous  prooOMseA  with  ^  Tlftnti 

thrust  tl»e  l)eak  of  a  Listou  Ixme  forceps  into  tlie  orbit,  cni  the  c»l- 
Ttiriuin  ohlifpitOy  l»ackwards;  do  this  on  lH>th  sides  mid  unite  the  in- 
cisions by  a  tniusverae  cut  l)ehind  and  in  front.  Tlu*  cabjiriam  may 
then  Iw  lifted  oflf,  or  it  may  be  removetl  bit  by  bit  aa  the  openU'^r 
pleases.    All  the  while  the  muzzle  of  the  nbbit  is  held  in  FarAbeofB 
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notclio<l  forcejw  (tbe  inHtnimtjuts  are  not  devised  si^ecially  f<»r  this 
work;  they  may  be  obtiiined  from  Collin,  Paris,  or  skilled  instni- 
lueut  makers  everywhere).  When  the  brain  and  medulla  oblongata 
have  In^en  exposed,  slit  the  dura  and  remove  them,  and  place  tliem  iu 
u  sterilized  saucer,  base  upwards.  Cut  the  vertebral  lamina  on  both 
sid«'s  with  the  bono  forcops  from  above  dowuwartls;  be  careful  not 
to  t^ar  the  membranes  or  the  cord.  It  re<iuires  practice  to  lay  bare 
and  extract  the  cord  intact,  particularly  from  tlxe  narrower  parts  in  the 
nock  and  shoulders.  Expose  the  cord  for  ten  inches,  divide  it  trans- 
vei-sely  at  the  lower  end,  seize  the  cord  and  the  membrane  with  a  i)air 
of  dissecting  forc«^ps  (toothed),  raise  it,  and  cut  from  below  upwards 
towards  the  Iiead  the  spinal  ner\'es  which  hold  it.  It  may  be  i)laced 
in  a  steriliz<Hl  dish  or  allowed  to  remain  loose  in  the  canal;  cut  two 
pieces  e.'iclx  three  inches  long  and  tie  a  jnece  of  Bterilized  thread  to 
(»no  end  of  each  piece;  withdraw  the  cotton  stopper  from  tlie  steri- 
lized lH>tth',  and  jmt  the  piece  of  cord  into  the  bottle  without  touch- 
ing its  sides;  then  |)ut  Imck  the  stopi>er  which  presses  and  hohls  the 
cord,  a  part  of  which  is  allowed  to  hang  outside.  Df>  the  same  with 
tlie  other  pit^ce.  Put  the  date  (m  the  label  of  the  bottle  and  also  the 
nund)er  of  the  ])asHage,  and  al^o,  maybe,  the  number  of  the  rabbit  that 
lias  undergone  this  passage — e,g.  : 

500-3.  500-8. 

.)uiio  23d,  1898.  2  r.M.  June  23tl,  180tt,  3  r.M. 

A.  n.  X. 

These  bottles  are  dujdicates,  and  they  are  immediately  i>laced  one 
Iw'hijid  tiic  other  on  the  shelf  in  the  cord  room,  which  is  kept  between 
20'  and  ;i;> '  C.  Should  a  culture  from  the  cord  exhibit  a  growth,  a 
cross  X  is  placed  on  the  label;  if  it  \ie  necessary  to  use  this  cord  it  is 
reexamined,  and  often  the  growth  has  disappeared.  As  a  rule  these 
growths  are  non-pathogenic,  and  cause  notnmble  when  injected;  oc- 
casionally the  green  pus  organism  is  i>resent.  Such  cords  are  rejected 
unct>nditionally,  though  this  organism  is  itself  non-pathogenic.  After 
the  cord  h;is  n^mained  twenty-four  bom's  in  the  cord  r(K>m,  a  piece  is 
cutoff  and  <lroi>]M»d  into  bouillon  in  a  test  tube,  which  is  put  in  a  ther- 
most'it  and  (>xamined  aft<'r  twenty -four  hours.  The  bottom  of  these  lK)t- 
tles  is  covered  aliout  2  cm.  deep  with  flake  caustic  potash,  the  piece  of 
cord  hangs  over  this,  its  lower  end  level  with  about  the  middle  of  the 
lM>ttlo.  The  glass  manufacturers  list  these  bottles  as  aspiration  or  ir- 
rigation lK)ttl».'S.  Their  capacity  is  <me  litre,  they  are  23  cm.  high,  8  cm. 
in  diameter  across  the  bottom  ;  on  the  side  near  the  bottom  is  a  uo//.lo 
opening  into  the  lM)tt]e,  and  the  opening  has  a  diameter  of  2  cm.  The 
opening  in  the  neck  of  the  bottle  has  a  diamet<'rof  2]  cm.  Theopon- 
Voi..  \y.—M\ 
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iujj^H  lire  pluj^Ked  with  coHon  nnil  the  whole  is  stertli/od  iu  the  hot-air 
sterilizer. 

A  convenient  cord  room  may  l>e  cnnstmctetl  bh  follows :  Partition  off 
the  comer  of  ii  lixuji  f<  >r  a  8i>aco  of  twelve  or  fifteen  siinare  ft^t ;  M  (bo 
Iijirtititm  1)*m1«)u1i1h  with  a  Hpui-elietween,  which  iH  lined  with  thick  |ia- 
jxjr  or  u8l)e8toH.    The  room  should  have  a  window  and  a  door ;  Ih*''  ImXUrx 
and  the  shutt^^ra  of  the  former  are  constnicted  like  the  partition;  the 
veutibitionslionld  l>e  tliroiij^h  the  roof.     Two  shelves  run  the  Int^rth  i»f 
riKJiii  on  one  side,  the  Hrst  row,  128  cm.  from  the  floor,  is  -12  cm.  n'ide; 
forty -one  inches  above  this  shelf  ]*uns  a  similar  one.     A  gas  Immer  iukI 
two  intermediate  buruors  occupy  one  side  of  the  room.     The  bottles 
with  the  er)rds  an)  pl]u*e<l  one  Itehiud  the  other  on  the  lower  shelf,  fifWn 
bottles  iu  frout  and  fifteen  bottles  behind.     This  room  ift  kept  djirk, 
with  door  and  shuttera  closed,  and  only  artificial  light  is  nseil  futf- 
illumination;  in  winter  it  is  warmeil  with  a  Buuseu  or  a gaa  sttivn  with 
therrao-regulator.     The  latter  is  not  easily  managed,  h<iwevi?r,  «»] 
l>ersnnal  attention  can  sufiiciently  regulate  the  ftame.     The  L«it  aUive 
mentioned  is  sufiicient  for  tliis  climate,  in  which  a  temiHsrmtiiTV)  of 
zero  Fahrenheit  is  very  rare.      If  the  main  room^that  which  iiKlu<)aa 
the  partition  -bo  heated  (steam  heat),  it  is  atlvantageous.     ITk*  »un>- 
mer  in  this  climate  does  not  lung  remain  at  ^M)^  F.,  but  when  almat 
84°  some  refrigeration  will  Ije  necessary  in  the  cord  room.     ThiM  raair 
l»e  simply  accomplisheil  with  a  mixture  of  the  following  pnM 
Chloride  of  sodium  (n.K'k  salt),  loOlbs. ;  sulphate  of  stxlium  (*• 
salt),  50  \\m. ;  carbonate  f^if  sodium,  17  lbs.     This  ia  put  with  ititeriei 
ing  layers  of  broken  ice  in  a  tank  made  <tf  a  galvnnixed  iron 
with  a  bottom  and  a  removable  lid,  47  cm.  higli,  4fi  cm.  in  d: 
In  the  centre  of  this  runs  an  open  cylinder  11  cm.  in  diamrfer 
through  the  top  andbott4>m;  the  l»ottom  of  the  main  cylinder  is  aboi 
2)  cm.  alxjve  tJie  ground;  the  rim  of  the  IxkIv  of  the  cylimhrr  whi<' 
rests  upon  the  ground  is  perforated  witli  orifices  2  em.  in  diamel 
and  8  cm.  apart  so  that  air  may  Imve  aw-ess  to  the  outsitl^  surfiwv 
the  iKittom.     Fill  the  main  cylinder  with  layers  of  ice  aud  tho  aboi 
mixture,  th«^  first  layer  beiug  ice.     A  small  ojwn  now^ile  Kutors  lhi» 
imiin  cylinder  at  the  Ixtttom  and  is  dosed  with  a  cork.     The  cylindeTi^ 
is  put  iu  a  wooden  wash  tub  and  surrounded  with  siMmgi-H.     This 
placed  in  the  cord  room.      Moisture  of  the  air,  which  is  nudefiinil 
is  obviated  by  chl(»ride  of  calcium,  in  ordinary  pie  pans  (titintHl  irnti), 
which,  to  guard  against  leakiige,  are  set  in  stoneware  Imwls.     The' 
room  is  not  frequented;  those  only  enter  ii  habitually  who  miist.     It 
is  furoishetl  with  a  thermometer,  registf^riug  maximum  and  minimi 
When  the  floor  is  swept ^which  is  rarely — wet  sawdoBt  is  nsodi 
the  woodwork  is  washed  in  alcohol. 
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In  Hbu'ting  a  Hupply  of  rabbits  ami  coixlfl,  trephiue  two  yM  >itH  doily 
f«ii"  two  weektj,  keeifii^;  the  cord  tliut  is  Ixmuk  used  iu  the  ice-t^hest.  in 
a  sterilized  test  tube ;  in  about  two  weeks  tlio  nibbit^  will  begiu  to  die 
dailv,  and  ever  after  the  snjiitly  must  be  maiutjiiiu'd  by  tre|jliiuiiijj; 
two  rabbits  daily.  Thirteen  boxes  Avith  twenty -six  riibbitM  will  be 
i-et|uiretl  for  tliis  ahme;  but  twenty-five  boxes  will  l^arely  meet  the 
exigencies  of  outside  experiments  in  determining;  whether  aniniids 
sent  for  exauiiuntion  aro  rabid.  TIih  rabbit+i  are  fed  on  a  mixturt*  <»f 
corn  1  part,  oats  1  jiart.  and  i>ran  2  parts,  with  a  little  cabba^^  daily. 

In  preparing;  the  emulsion  with  wliifh  to  injeet  patients  it  is  better 
to  UKR  the  main  room,  and  hiive  a  table  with  a  drawer  iu  whieh  are  la- 
l»els,  ghi-ss  nnls,  cun'cd  scissors,  and  forceps,  the  ^^hiss  rods  having 
been  wrappe<l  in  pa])er  and  sterilized  iu  hot  air.  Erlennieyer  flasks, 
1*K)  e.o.  eapaeity  with  cotton  pln^,  contain  wat**r  sterilized  in  the  auto- 
rlave.  There  aro  also  stout  winejijlnsses  covered  with  paper  caps  and 
sterilisseil  iu  hot  air;  the  wiue^la.ss  iiiHide  does  not  taper  t<j  a  fKiint 
but  hiiH  a  Hat  Ijottom  A  cm.  iu  diameter,  which  corresponds  to  the 
diann'ter  of  the  ^biss  ro4;lH  which  aro  25  cm.  long;  the  winefilass 
brimful  htUds  40  c.v.  Tliert*  is,  of  course,  a  Kunsen  burner  on  the 
tjdile.  For  the  newly  arrived  putient  the  cord  nf  the  thii*teenth  to 
fourteenth  day  is  used;  that  is,  a  cord  that  has  Ixjeu  drving  over 
caustic  potash  for  thirteen  to  fonrt.een  days.  Such  a  ct>ril  nu-asures 
transvei-sely  A  cm.  The  cord  is  for  one  instant  pfissed  into  tlio  ibnisou 
flame,  then  with  cnr\*ed  sciBsoi-s,  previounlv  heated  to  mdnt'ss  in  the 
flame  and  allowed  to  cool,  less  than  a  millimetre  is  transversely  cut 
from  the  end  of  the  cord  and  allowed  to  drop  into  the  wineglass;  ten 
such  pieces  mea.sure  H  mm.  ancl  weigh  20  mgm.  This  is  trituruted 
with  the  glass  rod  uutil  it  ha.s  l)ecome  thoroughly  broken  or  mashed 
according  as  it  is  n-cenfc  or  i>ld.  Tlien  a  few  drnjjs  of  water  aro  added 
and  it  is  triturated  until  a  milky  fluid  results,  then  more  water  is  aildeil 
uutil  finally  15  c.c.  is  reached.  The  emulsion  now  looks  like  rice 
water  and  a  sediment  soon  accumulates;  the  pajier  cap  is  put  back 
ou  the  wiueghiss  and  on  the  iMittoui  rim,  upptT  surface,  is  put  a  lal>el 
with  the  number  14  on  it,  meaning  a  cord  that  has  dried  fourteen 
ila>s  (older  cords,  fifteen-day  cords,  are  thrown  out  and  the  bottle  is 
cleanetl).  TfiecaiiHtiL-  ]*otash  after  l>eing  twice  used  re^piires  renewal; 
in  twenty -eight  davs  it  lfw>ks  like  wet  whit©  candy.  The  ghiss  rods 
wear  smooth  and  rerpiire  to  have  pieces  cut  witli  a  file  and  brfiken  off, 
thus  iM^coming  sharp  again.  The  thirteenth-day  rord  is  prefmred  in 
n  similar  way  in  a  wineghiss.  These  wineglass<»s  an*  jiut  in  an  agate- 
ware tray  or  baking  jmn  in  which  are  placed  pieces  of  filter  paper, 
and  a  Ixiwl  with  some  three-per-cent.  solution  (>(  carlwlio  acid  and 
two  'Pravfi'A  syriuges,     A  list  is  made  out  with  the  names  of  the  par 
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tients  ami  the  ugeH  of  tliu  cordH  (that  ia,  the  uuiubtir  of  ibivs  tho  latter 
have  been  drying),  and  the  dose,  e,g.  : 

For  Juke  24tii.  1898. 

Cord.                   Date.  iKw. 

George  Williams 10  days.  June  14lh.  'Av.v. 

Edwunl  Cook 5  duys.  June  llHh.  2  c.v. 

TheHe  lists  are  maile  ont  and  put  on  the  table  the  day  lM*fon*  th** 
treatnieut  is  begun,  ami  ore  entered  in  the  case  l>ook,  which  n>c«inlH 
the  circumstaiiceH  of  the  patient's  case,  e.g.^  name;  age;  seat  of  bids 
unud)er  of  bites ;  animal  that  inflicted  bites ;  cauterizetl  or  not ;  what 
has  become  of  animal,  etc. 

The  temi)erature  of  the  cord  room  and  of  the  outside  atmifsphons 
and  the  result  of  the  culture  are  recorded  in  a  book  on  the  table  iu 
main  room.  "We  now  take  the  tray  and  go  to  the  {tatient.  The 
■latter  is  i>ermitted  to  stand,  sit,  or  lie  down  as  he  or  she  may  desire. 
The  Pravaz  syringes  and  needles,  which  have  been  filled  with  thnt^ 
l>er-ceut.  carbolic  acid  solution,  are  emptied  and  waslu^d  out  with 
sterilized  water.  These  syringes,  holdingSc.c,  arefllledby  thrusting 
a  needle  through  the  pax>er  cap  of  the  wineglass;  then  tlie  alKlomiiud 
region  of  the  }>atient  is  bared  and  the  site  of  the  injection,  liyiMK^Iinu- 
dria  or  anywhere  on  the  abdomen,  avoiding  large  veins,  is  wii>e<l  with 
HIter  iiai)er  wot  with  thr^vp(^r-<'ent.  ciirlK)lic-ju-id  solution.  T1j«m 
the  skin  is  raised  in  a  fold  iM'twecn  the  fingers,  and  tbe  nt^t-dl*'  is 
thrust  well  into  the  suU'utanoims  cellular  tissue.  It  is  inip<»rtant  t»> 
avoid  injecting  tli«'  liiyci-s  of  tlit^  skin,  which  is  painful,  and  t4)  avoi*l 
the  sites  of  ])iwious  injections.  After  the  injection  a  ju^ve  of  filter 
pa|»erwot  with  the  cailiolic  acid  solution  is  put  on  the  skin  and  allowml 
to  ri^nniin  fur  a  few  secondn. 

\\\\  Imve  n(>t  niodiH*HHhe  dose  relative  to  jig«».  In  our  ytmnge?*! 
[)atient,  a  girl  two  and  a  half  years  old,  and  in  a  huly  agtnl  eighty-four 
years,  the  same  doses  were  given.  At  times  there  are  redness  antl  in- 
duration in  the  coiniective  tissue,  but  tiiere  has  never  l»ei»n  pus.  ne\»r 
cellulitis  of  tli»^  slightest  gravity.  IIot-wat*'r  applications  (tn  towds 
sutlice  to  remove  these  trivial  iuccmveniences.  The  treatment  iK'tu- 
pies  twent\-one  da.\H  at  least. 

First  day  (thirteenth  to  fiairt<M'nth  day  cord)  vt  c.c.  at  one  time. 
and  so  on  until  the  sixth-day  cord  is  reached  i>n  tiie  fifth  ilay ;  twti 
injections  of  the  sixth-day  cord  emulsion  are  given  in  dOses  of  tl  c.c, 
each  at  Hie  same  time;  sulisecpient  injections  are:  sixth  day  (tifth-day 
coitlt/2  c.c;  seventh  day  ifoiuth-ibty  cord), 'J  4'.c. ;  eighth  day  (tliird- 
day  cord),  1  '  c.c.  Tln'  injections  an*  not  given  of  c«)rds  »*arlii'r  tlian 
tin*  third  day.  Now  begin  again  with  tifth-day  cord  and  come  down 
to  thinl-day  cord  inclusive;  these  all  now  Iteing  2  c.c.  doses. 
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If  it  bo  tliouglit  desirn-blo  to  npproac^h  at  first  tho  moro  viruleut 
cords  gnwliiftlly,  when  tho  fifth-diiy  cord  is  reached,  a  fifth-day  cord 
may  l)o  given  again  an  the  noxt  day's  injection ;  ho  nlHO  with  tlie  fourth- 
day  cord,  but  aft^r  this  tlio  injections  resume  tlieir  regular  course — 
liftli-day  cord,  fourth-day  cord,  third-day  cord,  and  over  again  until 
the  twenty -ono  days  have  passed,  the  dose  l>oing  2  c.c.  each  time. 

Whether  by  a  coincidence  or  not,  the  imtionts  that  I  have  observed — 
forty -six  in  number — have  markedly  improved  in  general  bodily  con- 
dition during  treatment. 

It  is  much  to  be  regrettod  that  a  reliable  antitoxin  is  not  available 
to  disphico  tho  foregoing  elalx>rate  techniciue.  Until  8u<?h  shall  aj>- 
l)oar,  a  close  imitation  of  the  technicjue  of  the  Institut  Pasteur,  Paris, 
is  tho  only  way  to  Iwi  saved. 

That  purging,  sweating,  hot  baths  (water,  dry  air,  or  vaix)r),  can 
eradicate  rabies  onc«  it  has  reached  the  citadel  of  vitality,  the  medulla 
oblongata,  is  incredible,  l)Ocauso  it  lacks  experimental  demonstration. 
That  dogs,  rabbits,  chickens,  and  mice  have  recovered — the  two  for- 
m(»r  from  the  early  stages  prior  to  the  development  of  acute  symptoms, 
and  tho  two  latter  even  from  advanced  rabies  with  fully  developed 
nonous  symptoms — there  can  be  no  doubt,  because  these  have  been 
tho  subjects  of  ex])erimental  demonstration. 

Effeot  op  Heat  on  Babies. 

How  do  these  animals  sometimes — for  it  is  very  exceptionally — 
recover  from  rabies?  They  heat  the  virus  out.  Tho  hen  hiis  a  nor- 
mal cloatial  temperaturo  of  108°  F.  From  the  moment  the  virus  is 
inoculated  she  l)eginH  to  attenuate  it;  this  is  proved  by  the  long 
incubation,  even  with  fixed  virus  amounting  in  some  cases  to  over 
twenty  or  thirty  days.  Notwithstanding  all  these  advantages  the  hen 
rarely  fails  to  take  the  disease  and  rarely  recovers,  but  she  dies  game, 
and  the  foe  has  likewise  i>eriHhed,  the  virus  is  sterile,  the  medulla 
is  inert.  As  wo  noted  al>ove  in  the  account  of  the  ox])eriment  of  iDr. 
IJyron,  medullas  in  an  incubator  for  eight  days  at  40*^  C.  (only  104" 
F. )  gave  marked  rabies  to  rabbits,  but  the  animals  got  well.  At  60°  C. 
(112 '  F.),  these  medulla**  produced  no  disease.  At  108°  F.  the  rabic 
vims  in  vitro  becomes  sterile;  at  108°  F.  in  the  hen  tho  rabic  virus  l>e- 
comes  sterile,  but  too  late  to  prevent  rabies,  though  it  is  so  attenuated 
as  to  enable  her  sometimes  to  recover.  Can  the  temi>erature  of  the 
human  animal  l)e  raised  in  the  medulla  oblongata  to  108"  F.  and  main- 
tained there  ff>r  eight  days?  Or  can  it  lx>  raised  to  108"  F.  daily  and 
maintained  at  that  j)oint  for  a  short  time  safely?  To  say  the  least,  it 
iw  a  dangerous  temj)erature  for  the  medulla  oblongata  of  man.  To 
put  the  nine  qua  uou  at  its  lowest  term  ■;.  <  nn  a  temperaturo  of  104°  P. 


1)6  obtained  daily  for  eight  days?  Can  it  be  maintainecl  for  eight  darst 
Lrt't  tl»e  t|uesti(m  of  mninteimufo  be  abiiudoutHbis  unt  featsible.  Cmn  m 
temperaturo  of  104 '  F.  Ih?  att^iiued  iu  thu  liumaii  animal  once  a  day 
for  eight  chiys?  This  is  giving  odds  against  a  ut^ktive  re«n]t  of  t^ 
exjwrimeuts,  for  iu  Boron's  exi»orimout  1U4  F.  was  tuuiutaiued  fnr 
eight  days.  The  following  exiwriment  is  not  8i»  thorough  or  ooncio- 
sive  as  is  desirable,  but  it  elucidates  some  i)oi])tH  regarding  the  effect 
of  hot,  dry  air  on  rabbits  trephined  with  rabies. 

In  tjiking  the  tem^ierature  the  thermoiueter  must  l3e  all  itH  length  in 
the  bowel,  only  enough  for  holding  remaining  outside;  with  the  ordi- 
nary cHnioal  thermometer  this  can  readily  be  done  evon  in  the  goinai^ 
pig.  ^\n)eu  in  the  hot-air  riKim  the  whole  thonuouu't«^r  ninst  be 
within  the  sphincter  ani,  otherwise  the  temperatnre  of  the  rooio 
would  affect  it.  To  do  this,  have  a  melul-<*jiSP  thpnnomeleraud  tie  a 
piece  of  t  hreml  around  it  so  that  the  latter  hangs  outside  the  aikOfl ;  lake 
the  tem|}erature  before  i)uttiug  the  rabbit  iu  the  hot  room,  th«>n  rt>iam 
the  thermometer  to  its  rase  and  gently  ]nish  the  whole  inatnunenl  Qp 
the  bowel  and  inside  the  sphincter,  retain  it  by  a  oomprOM  over  tiM 
anus  and  a  tiviled  bandage.  When  man  is  the  subject  the  prociatlnrv 
is  the  same,  except  that  no  means  of  retention  are  necessary. 

Impt'iukiii^  it  is  necessary  to  know  the  relation  of  temiteratora  in 
the  meilulla  oblongatii  to  that  in  the  re^'tnm.  The  results  of  aome  ex- 
periments which  I  have  made  show  that  the  temperaturea  in  the  two 
places  are  the  same. 

A  control  rabbit  was  in  the  same  room,  tlie  same  Imsket,  and  «a1v 
jected  to  the  same  temjwrature  (not  inocuhited). 

May  13th:  Rabbit  A  iu  175''  F.  for  ten  minutes.  Temperatare 
before,  1^^2^  F. ;  after  (thermometer  incase  inrectum"!,  110^"  F. — all  ils 
graduation.  May  14th:  Ridibit  A  in  175"  F,  fur  twelve  mlnatea; 
tremulous  when  it  returue*!,  11  a.m.     Foiuid  dead,  3  l».M. 

Two  riibbits  were  trej»hined  from  uit^dullii  oblongata  of  A.  One 
developed  typical  rabies  in  six  days  and  died  of  it.  The  other  e*- 
ca|Hxl.  The  virus  iu  the  medulla  oblougatii  of  A  was  not  Hti*rili»ed 
or  attennatetl  by  temiK^ratnres  of  ICW  F.  and  110"  F.  The  mercury 
rose  to  what  uiuloubte<lly  would  have  l»eeu  registered  111^  F.  if  the 
thermometer  hiul  1»een  graduated  to  record  it.  The  medulla  oblon- 
gata of  S.  was  virulent  on  the  sixth  <lay. 

Other  similar  improvements  d»'monHtrate«l  that  an  average  tem- 
I)eratnre  <if  104'  F.  in  the  medtdia  oblongata  l)egnu  twenty-two 
hours  after  iuof-ulation  and  daily  rei)eated  for  twelve  ilays,  failed  to 
sterilixe  or  atteunai^^  the  vinin  in  the  medulla  oblongata  uf  tlie  living 
animal  (ndibit). 

A  vigorous  man,  agetl  Iwenty-fonr  years,  weight  one  huudretl  and 
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forty  pounds,  with  the  thermometer  in  the  case  and  placed  well  in  the 
rectum  within  the  anus,  subjected  himself  to  a  temperature  of  162°  F. 
drv  air  for  fifteen  minutes.  The  rectal  temperature  before,  was  98.4° 
F.";  after,  101.2°  F. 

At  another  time  he  was  subjected  to  a  temperature  of  180"  F.  for 
five  minutes ;  before,  his  rectal  temperature  was  98.4°  F. ;  after,  106.2° 
F.  Cold  douche  and  cold-water  swimming  in  thirty  minutes  reduced 
the  temi)erature  to  98.2°  F.  While  subject  to  180°  F.  dry  air,  he 
l>ecamo  dizzy,  and  "  things  looked  blue." 

Is  it  possible  to  maintain  a  temperature  of  104°  F.  in  the  human 
medulla  oblongata  for  eight  days?  And  if  so,  would  it  cure  or  pre- 
vent rabies?  We  have  answered  the  second  part  of  this  question 
negatively.  With  a  temperature  of  108°  F.  it  does  attenuate,  and 
finally  sterilizes  the  virus,  but  too  late  to  prevent  the  disease.  To  all 
tbis,  however,  it  may  be  objected  that  inoculation  subdurally  at  once 
imparts  the  virus  to  the  nervous  system,  and  that  bites  as  they  occur 
in  nature  should  be  more  closely  imitated,  e.g.y  by  hypodermic  in- 
jection of  virus.  But  in  making  this  experiment,  its  frequent  failure 
to  cause  the  disease  must  be  taken  into  account. 

The  writer  makes  no  claim  to  originality  in  this  paper,  except  in 
the  sections  on  septicaemia,  rabies  in  the  mouse,  Baltimore  cases, 
and  otiiers,  and  in  the  experiment  relating  to  the  effect  of  heat,  in 
the  conduct  of  which  he  acknowledges  his  obligation  to  Mr.  Melcher 
Ekstromer ;  and  to  Mr.  Philip  S.  Chancellor  for  translations. 
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PYiEMIA  AND  SEPTICEMIA. 


Definition. — The  general  term,  blood  poisoning,  Las  been  applied 
to  a  great  variety  of  contaminations  of  the  organism ;  while  p3'SBmia 
is  regarded  as  the  result  of  the  absorption  of  jjus  into  the  vascular 
system,  septicaemia  implies  infection  from  different  sources. 

The  septic  process  in  pyaemia  and  septicgemia  is  very  different 
from  that  in  the  acute  disorders,  such  as  diphtheria,  malignant  pus- 
tule, glanders,  etc. ,  or  the  more  chronic  forms  of  disease,  such  as 
scrofula,  leprosy,  syphilis,  and  the  like. 

Introduction. 

This  paper  must  necessarily  be  somewhat  of  a  medico-chinu^cal 
chanicter,  and  yet  in  many  of  its  phases  may  be  purely  medical.  The 
line  of  distinction  between  surgery  and  medicine  has  been  generally 
recognized  as  external  and  internal,  but  this  does  not  give  so  good  an 
idea  of  the  difference  as  a  division  into  organic  and  functional  dis- 
orders. A  mere  temporary  engorgement  of  structures  which  is  not 
accompanied  or  followed  by  radical  changes  in  the  organization  of 
the  tissues  and  which  is  amenable  to  the  action  of  drugs  comes  prop- 
erly under  the  care  of  the  physician.  But  a  modification  of  structure 
as  to  size,  shape,  or  density,  whether  internal  or  external,  belongs  to 
the  domain  of  the  surgeon. 

When,  however,  this  alteration  of  form  is  amenable  to  internal 
measures  of  treatment  or  yields  to  local  external  applications,  with- 
out the  use  of  instruments  or  operative  interference,  it  has  gener- 
ally been  regarded  as  pertaining  to  the  practice  of  medicine.  It 
may  be  said  that  in  any  inflammatory  condition,  where  resolution  is 
effected  by  medication,  the  case  appropriately  is  included  in  the 
work  of  the  physician,  provided  it  is  an  idiopathic  state.  But  if  in- 
flammatory developments  result  from  traumatism,  they  are  surgical, 
and  whatever  means  of  treatment  may  be  requisite  for  their  relief 
comes  i>roperly  into  the  field  of  surgery. 

Incisions  and  mechanical  appliances  of  whatever  kind  do  not  limit 
the  sphere  of  the  surgeon  to  mere  operative  work,  but  he  must  resort 
to  medication  likewise  in  the  preparation  of  his  patient  for  an  opera- 
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tiou  and  iu  tho  iiiter-tre;itineut  of  his  iiatieut.  Dni^s  l)eoonie  tlion 
tlio  tools  of  tbo  Hur^oon,  aiul  th<dr  iuflnoiico  is  es»eiitial  to  s<H'nn*  tin* 
Iwist  rosulta.  Even  tlio  ordinary  hyi)odeniiic  iujootiou  of  iiior|ihii)t« 
and  atropine,  or  tho  inhahition  of  chloroform,  may  Iks  regiinlinl  iis 
a  Hurf^ical  measure. 

liefore  entering  upon  the  consideration  of  the  different  i>h:isiv  of 
pytemia  and  sej)tica.>mia,  it  may  be  stated  that  various  offet-t**  vuaw 
from  what  is  commonly  understood  as  bloo^l  i>oisoninj^.  Tlien*  an* 
marketl  differences  iu  the  nature  of  the  impreafti<m  aw  woll  tw  in  d*-- 
groe  or  intensity.  Whether  this  is  duo  to  tho  character  of  th*»  v*>n- 
tarninating  element  or  to  tho  susceptibility  of  the  subject  is  not  altriivH 
clear,  but  it  is  evident  tiiat  one  individual  is  more  liable  to  suffer  id 
this  way  tlian  another,  owing  to  some  i)eculiarity  of  physical  coiwti- 
tution.  Again,  tho  same  subject  may  l>e  attacke<l  with  a  com|»ani- 
tively  slight  disorder  at  one  time  and  a  grave  form  on  another 
occiision,  according  to  the  state  of  tho  secretions  and  aliHorl>entH  at 
different  i>eriods,  in  connection  doubtless  with  tho  gr(\itor  or  le«s  vir- 
ulence of  the  infecting  element. 

Tho  oi»erutor  may  be  contaminated  by  bringing  his  hands  in  con- 
ta(^t  with  tissues  in  a  state  of  decomi)08ition  at  different  stages  nf 
their  disorganiaitiou  and  suffer  accordingly  with  a  more  or  les-s  in- 
tense jtoisoning.  But  the  most  serifmsform  of  contamination  re?»nll< 
from  wounds  nveivfd  in  the  j)crforinance  of  jtost-morteni  exaniin.i- 
tioiis  upon  subjects  dead  of  nmlignaiit  disease,  or  from  a1>rasions  •  if  tin* 
cuticle  whicli  ni.iv  have  esc.-ipeil  olwervatiou  itrt»viously. 

PnTautions  of  various  kinds  liave  Ih-cu  adoi)te(l  jigninst  snrli  an-i- 
(h'lits,  but  the  use  of  light  rubber  gloves  is  now  gen»»rally  empl'>.*f«l 
in  su<-h  work  with  exejnptiou  from  any  chance  of  al»sorf»tiou  ef 
vitiated  matter.  In  the  absence  of  these,  conling  th"  hands  witli 
cai'boli/etl  vaseline  is  the  best  jirecantion  we  have  diseoverrtl.  ainl 
it  is  found  eO'ective  also  in  jtrotecting  one  while  examining  syphilitic 
uh-ers  l»y  palpation. 

In  the  other  aspect  ()f  pro]>hylaxis.  surge<mshavr  "  "d  white  eott<'U 
glnves  t'»  prevent  aiiv  possible  contamin.ition  of  tho  wound  \t\  s*'ptic 
matter  from  tlie  hands  in  |M'rforniing  operations  uiM>n  sound  strm'tur*"-. 
and  tlius  to  prevent  pyiemia  aii<l  septicemia  in  the  patieni.s.  It  U- 
hoov4's  operators  to  adojit  all  thos(»  measures  which  are  cjdculated  t" 
jtrotect  themselves  anrl  their  ]iatients,  and  the  failure  to  do  so  ha-* 
brought  great  trouble  in  the  develojHnent  of  preventable  disorders. 
We  have  somewhat  fre(piently  observed  the  effects  of  pnndent  alworjH 
ti)>n  arid  septic  contamination  in  the  person  of  colleagues,  r^^snltin^ 
from  lack  (»f  ]»roper  precautions  iu  performing  oj>erations  or  in  mak- 
ing ))ost-mort4!m  examinations;   and  son)0  have  1>eeu  tho  subject  of 
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rei)catcd  attacks  of  blooil  poisoning  in  coiLse(iuence  either  of  want  of 
ciiro  or  of  an  abnormal  susceptibility  to  septic  contamination. 

It  so  turns  out  that  notices  of  the  slighter  cases  do  not  appear  in 
print,  but  the  knowledge  of  a  considerable  number  of  cases  of  this 
class  satisfies  us  that  they  are  of  frequent  occurrence. 

Ml  the  practical  applications  of  surgery  may  bo  appropriately 
chissed  under  the  headings  of  "  Aseptic,  Antiseptic,  and  S*jptic  Pro- 
cedures." The  first  embotlies  all  those  means  which  come  under  the 
head  (»f  prophylaxis,  and  looks  to  the  avoidance  of  hurtful  agencies,  the 
operator  thus  being  assured  that  if  a  measure  does  no  go<Kl  it  will  do  no 
harm.  It  is  the  highest  ty  pe  of  conservatism  to  i)reserve  the  organs  or 
tissues  involved  in  an  operation  against  any  sort  of  mutilation  or 
injurious  imi>res8ion  from  other  sources.  The  procedure  therefore 
which  affords  the  best  guaranty  against  detriment  to  the  structure  of  a 
l)art  subjected  to  surgical  treatment  commends  itself  to  adoption  by 
the  practitioner  under  ail  the  varied  surroundings  of  the  case.  From 
whatever  cause  impairment  or  disability  of  the  constituent  elements 
of  a  ])art  may  ensue,  whether  in  the  action  of  a  diseiise  upon  its  tis- 
sues, or  from  the  operation  wliich  may  be  undertaken,  with  the  con- 
ccmiitant  dressings,  it  should  be  put  to  the  account  of  conservative 
surgery. 

Asepsis,  as  the  derivation  of  the  word  implies,  consists  in  oxipos- 
ing  all  contaminations  from  within  and  without  a  wound,  and  pre- 
suppostjs  the  vitality  of  the  structures  involved  in  the  lesion,  so  that  a 
part  deprived  of  the  supi)ly  of  nerves  and  blood-vessels  is  ex  necessitate 
rci  lM\youd  the  sphere  of  curative  agencies,  and  its  loss  is  a  foregone 
conclusion.  It  is  therefore  good  surgery  to  amputate  such  a  memlwr 
at  the  earliest  practicable  moment  after  the  infliction  of  a  destructive 
injury. 

Barring  this  class,  the  most  extensive  traumatism  may  be  ame- 
nable to  proi>er  diligence  in  the  application  of  aseptic  measures,  and 
among  them  cleanliness  is  of  prime  im|»ortance.  The  idea  conveyed 
by  freedom  from  dirt  or  filth  applies  not  alone  to  the  absence  of  any 
foul  extraneous  matter  from  the  wound,  but  its  conn)leto  removal  from 
the  surroundings  and  the  liedding  of  a  patient  as  well  as  the  apart- 
ment. Tliero  are  many  cases  in  which  metlication  is  not  refiuisite, 
and  after  the  coaptation  of  the  tissues  by  suture  or  otherwise,  a  sim- 
ple cotton  dressing  with  a  bandiige  suffices  for  the  cure. 

A  fresh  incised  wound,  eitlier  from  accident  or  in  the  course  of 
surgical  operations,  having  tlie  minute  vascular  supply  iu  a  favorable 
condition  t<)  secure  uni()n  by  adhesive  inflammation  Iwtween  the  ap- 
proximuted  i)artH,  retpiires  only  to  be  clean  and  free  fntni  coagula  to 
heal  without  the  iuterj>OHition  of  medication.     But  tliere  is  sufficient 
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fividence  fnim  the  pnu'ticenf  tliose  who  linve  eiuplovEHiusiniiilti 
Hon  of  chloride  of  HfHlium  f<»r  waHhin^^  out  the  HlMiimiioai  cmvil^, 
rely  uimju  its  effici<*n<.'y  iu  suoh  riusos,  »ud  it  is  evidfutly  il 
lind  it  has  beeu  ofteu  resorteil  t4>  tor  iutraTenoiw  lujectiotm  in 
of  ^prvni  vitnl  de|ires8ii»n  from  liemorrhage  or  other 
markt'il  ^ood  renultH. 

The  iKMHihility  of  leuviiig  any  ]H»rtiou  of  the  fluid  usahI  fU»  a  wi 
in  the  nlidoininril  cnWty,  aud  t]ni8  leading  to  itH  absorption,  givvs  tl 
chlorideHif-flodiuin  sohitiou  a  det'ided  jireferenoe  over  a  carbolic 
tion,  as  the  latter  is  liable  to  indnce  tT«)uble8  of  a  imtaro  vrhioh  do 
occur  froui  the  aliHurption  of  the  former.     The  safest  is  th<«re(ocB 
best  for  ^^enenil  use. 

This  briiiK8  «8  to  the  consideration  of  antiseptic  appIicatiouA  in  sur- 
gery, whith  differ  widely  from  nsojjticiiieasaresiu  their  ainuiiMl  n^uil 

Thi^  iiidicatioHH  for  this  rhiHH  of  reimHlies,  Iw^iug  f(>uiidi'«l  ufMin 
autieipatiou  or  the  existence  of  septic  phenomena,  leiul  some  to  a  rwv 
oKuitiiJii  of  the  microbic  orif^iu  of  such  tntubhiH»  while  others  hoi 
that  the  dm*eloj>mentH  are  atiributiible  to  other  cauw^,  Thi*  trulliy| 
no  doubt,  lies  in  avoiding  the  extremes  on  eitlif*r  side;  aiul  for  pnu^ 
tind  purprwes  it  is  not  requisite  to  decide  as  in  the  etiological  Cadti^ 
iu  th(i  septic  procesH.  It  is  a  gratifying  reilectiou  for  the  va 
philosopher  anil  scientist  to  fM^iut  out  the  separate  j^erms  of  1I10  Tari- 
ous  disiute^'atiuR  processes  involved  in  the  rkf^^^ravation  of 
and  to  define  tlie  special  microljo  of  distinct  disiuLses.  but  th« 
titioner  is  not  always  prepared  to  ai*coin|tauy  the  bacterioloKi^  in 
such  investipitions,  nor  doe«  it  devolve  uf)on  him  to  accept  Uie  con- 
clusiouH  from  liis  investigations  for  the  appHutttiou  of  remodiivi  in 
surgical  cases. 

After  a  somewhat  careful  research  of  what  has  been  accomfklii 
by  the  microscoj)©  in  detecting  tlie  different  forms  cif  micrt^Miuctrl 
spirilla,  spores,  etc.^  and  noting  the  discre[>aucy  between  the  oboei 
vatif)ns  tA  differiMit  MX|>erts  iu  this  department,  we  a n>  still  in  doal 
as  to  tlie  role  of  l>actona  iu  causing  the  degeneration  of  vital 
tures.     That  such  microorganisms  with  fungi  and  itt^miains  linvr  a 
share  in  their  development  is  e^'ident,  but  whether  the  manifestJitii^na 
connectefl  with  their  presence  are  fH»t  fior  r>r  ftrnjtivr  fun-  has  ihi 
b<'en  proveji  conclusively  by  the  results  «»f  treatment.     We  know  full 
well  that  this  qualifled  incredidity  will  ap|iear  to  thfvse  who  an*  fob 
lowing  in  the  wake  of  rwent  investigations  aa  oTer-i'autinns,  but  while 
(luestioning  some  of  tlie  t<»netM  of  tliis  new  faith,  our  pnM'tio*  c^mfoi 
iu  the  main  to  that  of  its  a[K>HtlHS,  and  we  ho|N^  to  be  nlih*  to  giw* 
reason  for  our  de|»arture  fn»m  their  pnxvdures  wherever  it  app 
that  the  latter  may  be  hurtful  to  the  patient. 
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To  Bpeak  plainly,  we  are  not  following  the  dictation  of  any  bigb- 
pri«^st  in  bacteriology,  but  exercise  the  rigbt  of  private  judgment 
in  this  as  in  all  other  matters  involving  professional  observation 
and  research.  Having  the  courage  of  our  conviction  based  upon  the 
investigation  of  this  subject,  we  protest  against  a  blind  acquiescence 
in  any  and  everything  which  may  be  styled  antiseptic  surgery,  be- 
cause it  is  backed  up  by  respectable  authority.  There  is  much  con- 
nected with  the  general  observance  of  its  doctrines  which  is  commend- 
able, and  yet  there  are  matters  of  detail  which  are  superfluous  and 
in  some  instances  positively  injurious  to  the  patient. 

In  its  essence  antisepsis  really  consists  in  correcting  a  tendency 
to  or  a  develoijment  of  degeneration  and  disintegration  of  living  struc- 
tures resulting  from  contamination  in  any  form.  If  we  are  able  to 
discern  the  causative  element  and  neutralize  it  by  antiseptic  measures 
of  a  constitutional  or  topical  nature,  this  is  of  course  the  most  rational 
procedure.  But  in  the  event  of  failure  to  identify  the  etiological 
factor,  it  then  devolves  upon  the  surgeon  to  combat  the  injurious 
effects  of  the  vicious  impression  already  made  upon  the  organism, 
and  this  is  by  far  the  most  important  province  of  antiseptic  surgery. 
All  that  is  done  in  anticipation  of  trouble  belongs  to  the  domain  of 
asepsis,  and  yet  the  claim  for  antisepsis  includes  many  measures, 
supposed  to  be  preventive  of  disorders,  which  actually  become  sources 
of  disturbance,  so  that  instead  of  protecting  the  organization,  they 
prcxluce  derangement  and  lead  to  septic  developments.  This  class 
of  agents  comes  under  the  division  of  septic  surgery.  It  is  now  well 
known  that  the  imprudent  use  of  carbolic  acid  locally  has  been  fol- 
lowed by  its  absorption  and  a  consequent  derangement  of  the  renal 
functi<jn.  In  like  manner  the  employment  of  carbolic-acid  spray  has 
proved  so  detrimental  not  only  to  the  patient  but  to  the  physician  or 
surgeon,  by  inhalation  of  its  noxious  vapors,  as  to  lead  to  its  aban- 
donment by  most  oi)erators. 

The  evils  growing  out  of  the  abuse  of  bichloride  of  mercury  as  a 
germicide  are  now  so  well  known  to  the  profession  generally  through- 
out the  length  and  breadth  of  the  medical  world  that  we  need  not 
si>ecify  iustiinces  to  any  reader  of  current  literature. 

The  i)rofes8ion  has  been  advised  recently  of  the  infection  of  two 
prominent  American  surgeons  in  the  i>erformance  of  their  work,  and 
while  they  have  escaped  any  serious  results  by  timely  treatment,  both 
of  them  have  suffered  ho  as  to  render  it  necessary  to  suspend  their 
duties  for  a  considerable  period.  I  wrote  to  these  gentlemen  for  per- 
sonal statements  of  their  cases,  and  ])resent  them  here  with  a  view  to 
caution  others  and  to  record  typical  cases  of  a  disease  that  is  confined 
generally  to  our  ranks. 
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Dr.  Roswell  Park,  of  Buffido,  N.  Y.,  writea  uudor  diite  of  Febru- 
ary 13Ua,  1898 :  ""  For  eight  luontiis,  oud  uutil  the  finit  of  the  year,  I 
was  completely  out  of  work  as  the  result  of  au  iufectiou.  X<.>w  1  hu 
happy  to  re|>ort  rnysolf  as  well  agaiu  and  hard  at  work.  My  case  \um 
pu/zled  every  ouu  U)  whom  it  has  boeu  submitted,  aud  ii(»  oue  tt^rui  t»r 
evou  seuteuce  would  dofiue  it  all.  It  certaiuly  was  a  mi^Led  iuftvtii  'U, 
hut  just  wheu  it  occurred  I  do  not  kuow.  It  came  ou  slowl\ ,  with 
mauifestiitious  mostly  coiiiiued  to  the  lymphatics  of  the  h^ft  una  and 
axilla.  For  two  mouths  these  were  troublesome.  Theji  a  suddfu 
attack  of  a  diaphragmatic  pleui'isy  with  probable  mediiistiual  infiv- 
tiou  prostrated  me.  Then  a  few  weeks  hiter  I  had  the  lyuiphutics  nf 
the  arm  all  dissecteil  out.  I  was  just  gettiug  cmt  after  this,  uhfu 
acute  septic  symptoms  ai>i)eared  aud  the  axillary  utxles  swelhtl  cuoi- 
mously.  Then  I  hail  the  axilla  all  cleaned  out.  Withiu  twi>  himrs 
my  temi>orature  fell  eight  degree^j  Fahreuheit.  But  tht*n»  Wiis  uu 
]»us  present  either  time,  and  cultures  aud  all  sorts  of  iKicteriolo^ii'al 
studies  gave  no  result.  After  this  I  weut  to  the  seashore,  cam*'  Iwu'l 
with  partial  hiryugeal  (toxic)  panUysis,  wont  abroail,  wna  quite  si«-k 
over  there,  but  finally  came  home  (juite  well  in  every  r»»8|KH't,  <»nl> 
wearing  my  scars." 

Dr.  AV.  AV.  Keen,  of  Philadelphia,  gives  an  account  dattnl  Febru- 
ary 11th,  18i)8 :  "  I  made  a  post-mortem  on  a  case  of  suppurativa  in-ri- 
tonitis  following  i-unccr  of  the  stctmiu'h.at  11  A.M.,  on  January  IMli, 
1H*)8.  In  doingsolimidvertently  and  v<a'y  slightly  pricked  ui\  riglil 
thumb  with  a  needh*.  Tin*  hand  wiw  disinfiH^'twl  by  washiiig.  bul 
tlui  wound  was  so  slight  tiiat  it  was  not  deemed  necessary  to  la>  it 
o\Hm  lit  once.  At  six  oV'lock  that  evi-ning  I  Ix^gan  to  f***-!  rliill\  ; 
liy  nine  ochn-k  I  went  tt.>  ImhI  as  I  ftdt  so  unwell.  It  was  imiMissiMi' 
for  UH)  to  sle4'i»,  iM^eauso  by  that  time  the  thund)  had  becouio  the  wat 
of  smen-  tinoltbing  jtaiu  and  in  the  neigldiorlnxxl  of  the  j^rick  tlit*  ti^ 
Kut's  wore  already  iM'Coniiiig  liard.  By  *2  A.M.,  feeling  <iuite  sure  tlit-n' 
was  an  inf4M-tion,  I  called  a  Itrother  surgetm  who  laid  oiwu  the  thmah 
and  disinfected  it  with  bichloride  of  mercury  solution,  1  :5(**>,  and 
ap|tlicd  the  same  as  a  dressing.  A  <|uarter  of  a  grain  of  morphine 
gave  some  sleeji,  but  by  eigjd  o'clock  the  next  morning,  aUtut 
twenty-one  hours  after  the  infection,  I  was  vomiting  reiM'Ht<'dIy  ami 
had  a  t<»mperaturo  of  KK")  .  Twenty-two  grains  of  quinine  and  hii 
ounces  of  whiskey  were  adniinistered  in  each  twenty-fitur  hours  for 
tliree  ila\s  with  sunicient  morjihine  to  pnn'ure  sleep.  -The  pain  w:ts 
Very  severe.  The  swelling  of  tlie  thumb  wjis  so  gr»'at  that  all  the 
tissui'H  Were  tiihler  great  tension,  so  that  it  was  fearetl  that  either 
necrosis  (if  the  last  |)lialan\  wciuld  take  place,  or  as  a  dark  s|Mit  ;i|k 
IKMired  on  the  edge  (tf  the  wound,  that  |»ossibly  gangrene  of  tht?  tissui-s 
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might  follow.  Accordingly  on  the  third  day  the  inciaion  already  made 
was  enlarged  and  the  parts  were  disinfected  anew.  Fortunately,  the 
lymi)hatio8  were  never  involved.  Within  ten  days  the  constitutional 
symptoms  had  tlisai)i>eared,  but  the  thumb  did  not  heal  for  about  six 
weeks.  Two  cultures  were  taken  from  the  incision  in  my  thumb  (of 
course  after  the  primary  disinfection),  but  showed  no  growth  what- 
ever, though  taken  separately  ou  different  occasions.  Unfortunately 
DO  culture  was  taken  from  the  abdomen  of  the  i)atient  at  the  time  of 
the  i)08t-mortem,  so  that  I  do  not  know  what  the  nature  of  the  infec- 
tion was.  It  seems  to  me  that  the  very  prompt  incision  made  by  Dr. 
Taylor  and  the  thorough  disinfection  account  for  the  absence  of  lym- 
phatic involvement,  for  I  never  had  the  slightest  tenderness  in  the 
axilla;  and  they  also  account  for  the  sterile  cultures." 

Dr.  Lewis  "Wlieat,  of  Richmond,  Va.,  was  not  so  fortunate  as  Drs. 
Park  and  Keen,  but  much  more  fortunate  than  the  average  sufferer  from 
septicaemia  which  has  run  its  course.  He  writes  March  24th,  1898 : 
"While  doing  a  very  difficult  and  dirty  perineal  section  for  stricture 
of  the  urethra  with  multiple  fistula,  I  injured  my  left  index  finger  just 
at  the  matrix.  This  was  ou  July  3d,  1884,  The  next  day  there  was  no 
local  symjitom,  but  I  was  feverish  and  uncomfortable.  On  the  5th  I 
noticcnl  decided  inflammation  with  eulargemeut  of  the  lymi)hatic8. 
Twelve  hours  after,  my  whole  hand  and  ann  were  terribly  swollen, 
even  the  i)ectoral  muscles  were  involved.  The  finger  was  treatetl  by 
free  incisions  and  coustiint  immersitm  in  a  solution  of  chloral  hydrate, 
five  grains  to  one  ounce  of  water.  The  swelling  and  pain  in  the  arm 
and  chest  subsided  in  about  one  week,  but  gangrene  of  the  finger  took 
place  and  it  was  amputated  by  Dr.  Hunter  McGuire  at  the  lower  end 
of  the  metacarpal  bone.  Upon  examination  it  was  found  that  my 
great  suffering  was  duo  to  endostitis.  The  phalanges  and  metacarpal 
bones  were  all  destroyed." 

Dr.  J.  McF.  Gaston,  Jr.,  suffered  from  saprtemia,  due  to  a  wound 
from  a  tenaculum  in  a  post-mortem  operation  done  by  him  on  a  septic 
l>atient.  He  had  a  temperature  of  103°  lasting  aboxit  twelve  hours. 
A  crucial  incision  was  made  in  the  palmar  aspect  of  the  second  fore- 
finger at  the  point  of  the  puncture,  between  the  first  and  second  pha- 
langeal junction,  when  the  surface  was  cauterized  by  jmre  carbolic 
acid.  Thorough  purgation  secured  by  repeated  doses  of  calomel,  and 
the  use  of  a  mixture  of  potassium  chlorate,  nux  vomica,  and  cinchona 
led  to  recovery  withiu  three  or  four  days. 

In  two  other  cases  the  infection  was  complicated  with  other  dis- 
eases, and  ended  fatidly.  Dr.  M.  B.,  aged  about  forty -five,  and  a 
general  i)ractitioner  iu  Savannah,  Ga.,  suffered  from  i>yjemia  and 
septicsemia.  The  infection  was  from  a  needle  left  iu  a  sponge  which 
Vol.  XV. -37 


678  GASTON— PY^aCU  AND  SEPTIC.^MU. 

Dr.  B.  was  using  duriug  an  oi>eratioij  for  Ijicerated  i>eriuenin.  Lvin- 
pliaugitis  aud  suppni'atiou  of  the  glauds  of  tho  elbow  ami  axilLi 
followed.  Pus  was  evacuated.  AutistreptoocKH'ic  sonini  wim  iujtH>ktl 
liyiKxlermically,  but  unfortunately  this  was  followeil  by  orujitiou  aud 
ImuI  results,  tbo  case  ending  fatally  the  next  day  after  its  use.  The 
other  case  was  one  in  which  vacciimtion  resultml  iu  |iya.'niia  aud 
septictemia  complicated  with  tyi)hoid  fever,  but  w;ls  uniLsiuilly  si^ven*. 
The  caution  as  to  the  use  of  antistreptococcic  stTuui  givt-n  b>  tin- 
death  of  one  of  our  prominent  Georgia  xdiysit'ians  leads  us  Ut  aLrnt- 
with  the  statement  of  Louis  Cobbert  that  the  serum  cannot  Ik*  re^^nu- 
meuded  for  use  iu  the  treatiuont  of  human  Innings. 

The  two  following  were  cas(^s  of  great  gravity,  but  with  furttinate 
issue,  occurring  in  members  of  the  medical  professi<m— one  lM*ing  iu 
tlie  person  of  an  inttmie  in  the  Proviilen<'e  Intirnjary  at  Athiuta,  and 
the  other  iu  that  of  a  prominent  practitiouer  of  Aiiniston,  Ala. 

The  former  occurred  froiu  slight  injuries  to  tlie  liand  iu  making  a 
post-mortem  examination,  under  th«^  writer's  ol»servati(»n,  an«l  cam*- 
under  his  care.  It  l)egan  with  points  of  IfK-al  irritatittn,  ext«»ndiug  ti»  tlie 
entire  arm,  and  l>ocoming  in  a  few  days  a  constitutional  disorder.  It 
ran  tln'<mgh  a  most  violent  eourst^  attc^uded  with  sujtpurjition  at  variiuis 
points  in  the  hand  and  arm,  aud  leaving  the  subjeet  extr«»nitdy  pr<i^- 
trated  and  enuwiated,  with  a  long,  protrac^ted  convalesc**nce.  Th«'re 
was  tinally  remaining  only  the  stiffening  of  the  two  tiiigt*rs  of  thi* 
jiti'ected  hand. 

Tim  second  case  was  seen  in  consultation.  It  (KM-urreil  in  n'U- 
se([uenco  <)f  a  scratch  by  a  ])ioce  of  neon »scd  1  Mine,  in  perfitrming  a 
surgical  opei'ati<m.  Incisions  had  already  Ihm'u  made  t'l  rrlii-vi* 
tension  at  several  i)oints  about  tlie  liaml  ainl  wrist,  and  tin-  patit-nt 
wjus  ki'pt  under  the  influence  of  morjiliine.  It  iiia_\  In- bridlv  ^tat*il 
that  under  approtiriate  treatnu^nt,  lie  evcniually  ncovfied  <ntiri'l>, 

A  few  ty[ti(*al  cases  oecurring  fr<nii  otlur  causes  tlian  'lirrct  inft-c- 
tion  in  post-mortem  examinations,  aii<l  in  peo])le  rarrylng  on  tlit* 
ordinary  avoeatious  of  life,  may  Ih*  instMictivc. 

Dr.  1*.  E.  Murray,  of  Atlanta,  stati-d  in  a  jirivate  eonimunieati"ii 
his  experienre  with  a  fatal  case  of  septica-niia  resulting  from  an  aU 
scess  of  a  tooth,  which  was  treated  by  dentists,  but  was  never  e\- 
tracti'd.  as  it  should  have  been,  in  order  to  pnicure  proper  drainat."' 
for  tlie  peridental  al>s<'ess. 

The  same  physician  treated  a  casi-  of  pyainia  ii'^nlting  from  a 
punct\n*ed  wound  in  tlie  foretinger  which  liail  coitu-  in  conta<'t  with 
the  tin  of  a  dead  fish.  TIm'  intlaniiiiation  of  the  soft  parts  w.ts  CiHi- 
sid'Tablc.  bnt  the  lH)ne  was  uninjured.  l*us  fornifd  ar.d  evacuattil 
itself  on  IxHh  dorsal  aud  palmar  surfaces.     The  lingec  wa^  thoroughly 
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cauterized  with  nitrate  of  silver  and  bandaged  with  adhesive  strips. 
Calomel  was  administered  and  was  followed  later  b\'  trifolium  com- 
pound and  sarsapanlla.  After  more  than  sixty  days'  disturbance  of 
his  health  complete  recovei'v  resulted.  In  the  earlier  conduct  of  this 
case  another  physician  had  injected  carbolic-acid  solution  by  means 
of  a  hyi)odermic  needle  into  the  tissues  involved.  The  fault  in  this 
was  in  not  opening  by  a  crucial  incision  before  the  use  of  the  carbolic 
acid. 

A  case  of  blootl  poisoning  from  the  wound  of  a  dead  fish  fin  was 
also  seen  during  the  senior  author's  work  at  the  Cotton  States  and 
International  Exposition,  where  a  great  many  fish  were  prepared 
for  tho  visitors  at  a  restaurant  near  the  exposition  hospitfil.  The 
man's  arm  was  very  much  swollen  within  a  few  hours  after  the  injury. 
The  patient  was  seized  with  rigors,  faintncss,  nausea,  and  vomiting, 
and  complained  of  headache  and  pain  in  the  arm.  His  arm  was  very 
much  swollen,  red,  and  angry.  The  treatment  instituted  was  to  incise 
tho  ]>oint  and  to  dress  autiseptically  with  turpentine  and  olive  oil  and 
camphor.  At  the  same  time  calomel  and  soda,  followed  by  quinine 
and  i>henacetin  and  salol  were  administered.  He  was  ordered  to  get 
a  flaxseed  poultice  and  apply  every  two  hours  warm.  He  was  very 
sifk  for  a  day  but  gradually  recovered.  His  temperature  was  at  one 
time  (piite  high,  but  after  thorough  inirgation  he  was  free  from  fever. 
Dr.  P.  E.  Murray  also  treated  a  similar  case  successfully  with  tur- 
pentine and  camphor  after  free  incision. 

It  has  l>eeu  the  senior  writer's  good  fortune  during  a  large  experi- 
ence in  surgical  work  and  in  performing  post-mortem  operations  to 
escai)e  any  constitutional  contiiminatiou ;  ho  suffered  only  slightly  on 
one  occasion  from  local  infection  from  dressing  wounds  several  days 
after  they  wore  received  on  the  field  of  battle.  In  view  of  the  fact 
that  several  points  presented  festering  sores  ou  liis  hands  from  con- 
tact with  wounds  wliich  wore  undergoing  i)unilent  degeneration  from 
delay  in  receiving  attention,  it  is  inferred  that  the  septic  matter  failed 
to  produce  blood  x>oisoning  l^ecause  of  not  finding  a  state  of  suscepti- 
bility in  the  organization. 

We  may  therefore  look  for  an  explanation  of  the  greater  tendency 
of  some  than  of  others,  who  undergo  the  same  kind  of  exposure,  to 
suft'er  from  purulent  infection  in  the  underlying  predisposition  of  the 
former  and  the  comparative  immunity  of  the  latter  to  septic  con- 
tamination. But  the  necessity  of  the  exercise  of  all  due  precaution  is 
acceiituated  by  this  condition  of  suscei)tibility. 

Cases  of  infection  from  the  tul)e8  used  by  b:w^teriologistH  are  fre- 
quent. The  bacillus  of  tul)erculosis  has  been  known  to  be  inoculated 
into  the  hand  of  the  bacteriologist  cut  by  a  piece  of  broken  test  tube. 
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In  the  same  way  uutlirax  has  beeu  iuooulated  iuto  the  fiuger  of  a 
bacteriologist.  Blood  poisoning  frequently  results  from  a  carlmnt'le. 
Septicemia  and  i>yirmia  are  results  of  human  bites,  of  vHocination. 
abscesses  in  the  accessory  sinuses  of  the  nose,  crimiual  alM»rti»n. 
puer])eral  infection,  wound  from  a  dead  fish's  fins,  nail  wf>untL4. 
abscess  of  the  tooth,  and  many  minor  surgical  oi>eration8.  An  abun- 
dance of  caution  in  dealing  with  all  of  the  above  conditions  is  not 
overcarefulnesH. 

In  cases  of  puerperal  infection  we  have  a  condition  very  cl<»s*^ly 
allied  to  septicflcmia.  AVe  also  find  toxiumia  due  to  fecal  im]»actioii 
of  long  stfinding.  Botli  of  these  conditions  are  complications  whioli 
are  often  found  after  surgical  operations.  Recent  reiM>rts  of  OouM 
and  Colman  of  cnwes  before  the  Clinical  Society  of  L(mdon  make  this 
subject  esijecially  a|)propriate. 

The  Ciuse  of  Gould  was  one  in  which  volvulus  hiul  existeil  and  the 
operation  was  successful,  but  unfortunately  the  contents  of  the  Ixtwels 
were  regurgitattnl  into  the  stomach  and  were  a1>Kor1ted. 

The  case  (»f  Colman  is  interesting  in  view  o(  its  having  Ixt'n  diag- 
nosticated a.H  intestinal  toxaemia;  tlie  pationt  was  treattnl  succ*»ssfn!b 
and  was  restored.     All  synii>toms  were  reliev<*<l  by  rnt'Hiata. 

The  exist^nice  of  mania  in  tliis  case  nnikes  it  very  siinilar  to  th** 
one  deH('ril)e(l  by  nipp<MTatrK  in  Criton  nf  Thasno,  \\lio  stated  that 
tlie  patient  was  "deliridus,  ihranged,  fminus."  etc.  T'l  (imild  >  cju**- 
an  erytlieinatous  rash  was  only  a  s\nij»t(Hii  of  septicaiiiia  and  ntnci 
showed  tlie  toxi<'  etl\'<'t  Upon  the  brain.  The  ronditiim  known  a- 
autointoxication  exists  fretpu-ntly  in  ty|)hoid  fever  jmd  scarlet  feM-r 
from  intestinal  al)S(ir[»tion  of  ptomains  in  the  fecal  matter.  In  stah 
wounds  ajid  gunshot  wounds  perforating  the  intestines  sejiticamia  i»f 
the  same  kind  r.esuUs  from  al)sorption  and  failure  of  eliniinati<tn. 

History. 

TIii)pociJites,  (iah'ii,  Maggi,  Pare,  and  others  have  contributiHl  val- 
uilple  information  on  tlie  subject  *)f  sejitic  and  ]>urulent  <liseases. 
'i'he  literatun'  dates  hack  to  a  pi-riod  before  (Miri.st  wh<*n  Hip|NK*nit*-^ 
described  a  case  of  fc\cr  whi-Ii  could  not  have  been  caus»'d  by  tli* 
ordinary  ((dKbtion  of  wounds  even  in  his  day  and  time.  He  calN 
atte.ition  to  the  rapidity  of  the  pr<»gress  of  tlie  di.sea,se  and  the  final 
th'atii  *ti  his  patient  in  two  da.\s.  Tt  was  a  case  of  pure  septica'Uiia 
without  tlie  complication  of  pxjemia  or  the  intervention  of  sapra*mia. 
Thecomlition  of  the  bowels,  the  coated  and  fnriei]  tongue,  and  the  hi;:li 
t'-nsion  (pf  the  blood-xessels  are  depicted  in  vivid  terms,  and  the  case  is 
jnstl\  entitled  to  In-  classical  and  to  <'oni('  down  tct  the  twt>ntieth  ceu- 
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tury  as  a  typical  case.  The  man's  name  was  Criton,  and  he  lived  in 
Tbasuo.  He  was  tiken  with  violeut  i>aiu  in  the  great  toe,  and  he  wji,s 
obliged  to  go  to  l>ed.  The  same  day  lie  had  a  rigor,  suffered  with 
nausea,  and  was  delirious.  On  the  second  day  swelling  of  the  foot 
wiiii  noticed,  and  about  the  ankle  there  was  erythema  witli  distention 
and  small  bullae.  He  had  colli(iuutive  diarrhoua.  The  mania  sonie- 
tinif's  noticed  ii^  septicasmia  is  also  mentioned  as  one  of  the  symptoms 
of  his  disease. 

Adams'  translation  of  the  works  of  Hippocrates  gives  the  words 
<tf  the  Father  of  Medicine  conceniiug  this  case  and  also  others  of  puer- 
peral fever,  empyema,  and  other  diseases  iu  which  septic  processes 
gave  rise  to  fever.  His  commentators  and  followers  mention  cases  of 
traumatic  fever  with  unusual  intensity,  and  we  owe  our  knowledge  of 
those  to  Si)igelius,  Tacoutius,  and  Celsus ;  Ai-rotieus  during  the  Chris- 
tian era  spoke  of  metastasis  iu  cases  of  pneumonia.  His  views  on 
abscesses  of  the  liver  l)etoken  great  study  and  close  observation  and 
are  very  much  like  those  held  at  the  present  day.  He  regarded  ab- 
scess fjf  the  liver  Jis  the  result  of  iutemi)erance  and  protracted  disease, 
especially  dysentery  "nd  colliquative  diarrhoea.  The  name  putrid 
fevers  was  given  to  many  diseases  described  by  Galen,  Aetius,  Syne- 
sius,  Constantus  Africanus,  Alexander,  and  Palladus.  Therefore  the 
great  ideas  of  putrefacti<m  and  of  iufecticm  were  brought  out  early, 
and  the  recognition  of  metastatic  abscesses  iu  the  lungs  or  kidneys 
was  shown  by  its  mention  by  Ara)trou8. 

The  treatment  of  septicaemia  and  pyaemia  was,  however,  very  lit- 
tle understood  before  the  time  of  Ambroise  Pare.  Maggi  had  also 
written  a  treatise  on  "Gunshot  Wounds,"  but  beyond  the  practice  of 
jiouriug  Jiot  oil  into  tlie  tract  of  a  bullet,  no  treatment  was  advised. 
This  wjis  based  ui)on  an  erroneous  teaching  that  the  bullet  itself 
was  poisonous. 

In  1551,  Pare  taught  the  doctrine  that  infection  came  from  exter- 
nal ol)jects  in  gunshot  wounds. 

Vitiated  air  and  the  close  proximity  of  decomposing  vegetable  and 
animal  products  were,  ho  thought,  the  sources  of  this  infection.  A 
very  interesting  anecdote  is  told  of  his  beginning  the  use  of  turpen- 
tine as  an  antiseptic  in  gunshot  wounds.  He  had  exhausted  the  sup- 
ply of  oil,  which  had  been  used  at  the  lx)iling  p«)int,  ui)on  all  the 
soldiers  wounded  iu  battle  heretofore.  Having  quite  a  number  to 
treat  after  a  battle  at  Susa  in  1530,  he  decided  to  use  oil  of  turpentine 
and  oil  of  roses  as  a  dressing.  He  felt  no  great  concern  as  to  the  out- 
come of  those  soldiers'  wounds  which  had  l)een  burned  out,  but  spent 
a  sleepless  night  for  fear  infection  might  l>e  carried  to  the  whole  sys- 
tem from  the  lack  of  oil  to  burn  out  the  other  soldiers'  wounds. 
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Bat  in  the  ninriuDg  lio  fouud  that  nioro  were  eompLiining  nf  ]Hiin  jum] 
Hvmptoms  of  septic  fovcr  llm^>n^:  tim  foniior  timu  aimtu;^  tJi»«  Litfcr, 
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tiie  lK>iliu|^  tiil  ADV  more.     Thin  wi\h  rpjillv  agreftt  advuDce  aiul  umrk* 
an  epot'h  iu  c<  ►uservative  loilitwry  iiiul  cinl  surgery. 

Paru  in  1582  taught  that  aliHcesHeH  Iu  the  luuga  ami  kiclsc^rsMkl 
other  internul  organs  luay  anse  from  the  Ktate  of  the  blotjj  froa 
wouutlH  aud  changes  in  tho  cmnpositiou  nf  tho  air. 

Iu  1.151^,  Niehohis  Massa  also  took  this  j)osition.  \alHalv»  unl 
DesHatiU  tnu!eil  the  origin  of  ahHcessf^s  to  injurie«  of  iUti  h^ad,  Attl 
there  was  qnito  a  miiforniity  in  tlie  ex|M?rieuc*e  of  snrgecnitf  tluit  mal- 
tiplo  absotisses  were  the  results  of  wounds  or  injuries  to  tin*  lirtM), 

Haller  made  the  first  exi»erimenta  of  any  conse^pieuiH^  on  patrefy-       | 
ing  substances,  in  the  eighteentli  century,  hnt  IViugle  had  deTcvM 
whole  chapter  to  this  subject  in  his  IxKik  on  "Bml  Air."  And 
experiments  to  ascertain  the  value  of  antisepticH  i]i  the  pmseoos  of      | 
]»utrefying  subst:u)ces  are  descril>ed   by  him   in  a  cnule   mmnnrr. 
The  most  learneil  iMmclusions  that  were  reacheil  by  Priixghi  did  tia4 
go  beyond  tlie  general  notion  that  there  were  noxinns  gaAOA,  wbirh 
were  very  volatile,  and  that  these  gase«  were  products  of  decouiiKMi 
straw,  manure,  and  other  organic  substiiuces. 

John  Hunter  iu  179B  demouNtnit^td  the  proseueo  of  pus  in  tht* 
blfMtd  of  jMitients  who  diod  nf  Hopticff?raia. 

Harvey's  ]>r<)of  of  the  circulation  of  the  bhKH]  gavo  mi  oxiUAnatii 
for  pyssnuB,  and  Yelfieau  agreed  with  him  sulise(|ueully  aa  a 
of  his  itwii  eii)erimentH.     Velpeau  considered  pytemia  a  mixtarv  o\ 
pus  and  bI«>od. 

In  182^),  Oruveilhier  seoras  to  have  formed  the  idea  tlrni  pya 
was  a  disease  whfise  elimination  by  the  etiintict<>rie8  is  imiMvwi 
and  to  have  fallen  into  the  err<:)r  of  b<>lieving  it  t»>  l>e  phk*bitis.     t 
paril  and  Ernst  and  B.  Virchow  showed  by  ex]>erimenta  that  p.v« 
was  uot  phlebitis  and  not  the  prthluct  of  tlie  intlaiuuiation  tif  tfi4> 
of  the  veins.     They  proved  that  thrombi  formed  in  the  veiua*  nud 
this  decomposing  blood  clot  favored  tlit*  formation  of  a}iKcv.*weA. 
separated  the  two  diseases,  pyiemia  and  seitticiemia.  into  twosu 
afTHctious  of  different  character  liased  U]K>n  the  absorption  of  »?] 
material. 

Panum  showed  thiit  the  pnxlucts  of  fermeutati^ii  were  not  renWf 
volatile,  but  were  stable,  non-volatile  chemiciil  subatanl^es,  ami  t 
the  circulation  of  the  bliKxl  was  intorfere<l  with  by  the^e  sabntani 

Tliese  observations  of  Pauuni  cannot  Iw  too  highly  reg7ird»*il»  jui 
tliey  wore  made  ten  yean*  previous  to  tlie  timo  when  Lister  phimiil- 
gated  his  views  on  antisepsis  in  lH6r»,  and  caused  the  world  to  hxik 
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for  fi  fermentation  as  the  cause  of  pysemia  and  of  eeptioeemia,  and  to 
explain  tbe  exinteuce  of  jms. 

Hemmer  won  a  pri/e  in  1866  for  the  best  essay  on  the  action  of 
putrefyinj^  substauceM  on  the  animal  organism,  and  was  awarded  this 
honor  by  the  faculty  of  medicine  at  Munich.  His  experiments  were 
numerous  nud  his  conclusions  quite  as  valuable  and  praiseworthy  sa 
those  of  Pimum,  who  had  i)riority  in  expressing  similar  views. 

Pastt^ur  had  discovered  germs  or  ferments  in  the  air,  and  Alphonse 
Gucriu  in  1870  seized  upon  the  plan  of  using  cotton  as  a  dressing, 
which  is  known  now  to  absorb  pus  and  to  keep  out  infection. 

Coxe,  Feltz,  Belvier,  Liouville,  and  Davaine,  showed  by  experi- 
ments that  germs  did  exist  in  the  blood  of  animals  into  whose  jugular 
vein  pus  had  been  previously  injected. 

In  1877,  1878,  and  1879,  Pasteur  communicated  to  the  Academy 
of  Medicine  the  result  of  his  investigations  going  to  prove  the  pres- 
ence of  pyf)genic  bacteria,  and  also  their  role  in  pyaemia  and  septi- 
caemia. Pasteur  and  Lister  had  both  found  these  in  the  air,  while 
Guerin  had  said:  "So,  said  I,  then,  the  miasms  are  the  ferments.  I 
am  able  to  protect  the  wounded  against  their  influence  by  filtering  the 
air,  as  Pasteur  had  done,  while  maintaining  in  opposition  to  Pouchet 
of  Rouen,  that  there  is  a  spontaneous  generation.  I  thought  then  of 
the  cot  ton- wadding  treatment,  and  had  the  satisfaction  of  seeing  my 
anticipation  realized.  It  was  from  this  time  that  dates  in  reality  the 
theory  of  germs  or  of  ferments  as  a  cause  of  purulent  infection. " 

Etiology. 

The  staphylococcus  pyogenes  aureus  is  found  in  the  pus  in  cases 
which  run  an  acute  course,  and  the  staphylococcus  pyogenes  albus, 
or  citreus,  or  pyocyaneus  in  pure  culture  has  been  found  in  abscesses 
from  which  there  was  evacuated  a  white,  or  greenish,  or  even  black 
pus.  A  case  of  "Wohlgemuth  was  a  remarkably  prolonged  one  of 
infection  by  the  coccus  albus.  The  case  waa  clearly  one  of  pyaemia 
developing  multii)le  abscesses  which  appeared  in  various  parts  of  the 
body.     The  final  cure  effected  was  after  five  years  of  treatment. 

Other  pyogenic  cocci,  as  concomitants  of  these,  are  develoi>ed  in 
the  process  of  putrefaction  going  on  around  an  ulcerated  surface,  and 
in  the  i>r<i^Tess  of  the  disorder  known  as  pyeemia,  and  are  to  a  great 
extent  '•haracteristic  of  the  purulent  process  in  the  different  struc- 
tures. But  tliese  are  not  regarded  as  pathognomonic  in  the  serse 
that  the  presence  of  a  special  bacillus  is  held  to  be  indicative  of  the 
correHi)on(liiig  disease  of  the  general  system.  The  actual  injection 
of  pus  into  the  circulati(m  does  not  caufe  pysemia  proper. 
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The  oouueotiou  of  |>y}omiH  fiud  He]itica>uiia  with  micmorguiiiaaii 
of  varioiiH  kimls  datyn  not  Irtul  t*»  any  iletiuite  h>otf;iiiti<ui  **(  u  Imrillifa 
as  the  cansativti  eleuirtit,  and  vm  are  wairauteil  iu  attributiitg  thow> 
disordera  to  ptomaius  or  otLer  putrefactive  agents,  iudejMudt^t  n(  a 
dintiuct  bacterial  uriKin-  Yet  the  distinct  re-snlta  obtnio*'^!  l»f  nuti- 
streptococ^'iiH  wenim  and  the  oonHl^mt  presence  of  infuMnrin  in  tar 
bhKxl  after  injection  or  inocnlatioD  of  putrid  fluids  botJi  teiul  to  cauv 
the  impresHiun  tliat  the  HVHtiMa  is  more  suHccjitiblp  to  ptoioAilM  la  tbr 
presence  of  living?  orgamsni.s  than  alone.  The  iuicn>«"oi>e  reveaktl  In 
Pasteur  two  vibrios  as  the  cliief  producers  of  puH. 

Mni-j;a^ni  has  given  us  au  idea  which  has  since  l»eeu  ''  '  '■•  )* 
very  well  rei-ugnized  iu  the  Ix^giunlng  of  this  century  b\  tin  raUr 

elucidation  of  the  subject  by  Dutiaesua}',  and  more  receuily  bv  B*v»- 
well  Park,  and  es}>ecinHy  IlfiuHohoff.  The  principle  is  thnt  pyiMBU 
often  rasiilts  from  autoiiitoxicatiou  or  iufw-tittu  fmm  withiu.  Tht 
uatural  elimination  of  the  pnKluctH  of  combustion  and  of  digMtiao, 
as  well  as  the  excretory  iirocesses,  is  not  ftcotimpliHluMl  by  fhn  Itnv, 
lim^;s,  lH>wt>ls,  and  kidueys,  and  we  have  a  dejHit  of  infet'ttcm  in  tbetP 
orgaus  or  in  the  system  generally  diffused. 

(ratujrtite  very  frecjuoutly  n^sults  in  soptiofttmiji.  The  s\stii,i  i:i 
such  cjises  is  ixjisoncd  by  degrees.  There  are  wi4bautlt*iiii<v>i"l 
cases  of  the  grmbuil  {Hiisimiug  of  the  system  for  two  vean  ftftrr  Uy 
first  distinct  impressiiju  of  a  toxic  chai*acter.  The  symirtoilis  of  pu»- 
gi-ene  are  therefore  to  l*e  reiqemberetl  and  to  l»e  canifully  «»tchftL 
Pain  ia  one  of  the  first,  a  stinging,  aching,  Iteuumbing  [huu,  (if  Dea- 
rids.  The  most  frequent  accompaniment  i»f  Uie  cours**  t^f  giingP*tttP 
is  diminished  sensiliility  ami  a  redm-ed  ttMajTM-rature  in  the  limb.  Iq 
two  marked  eases  of  gaugreue  of  the  iiugent  si^ptio  iirocooscrs  haal  kM 
in  1>efore  amputatiou  was  ])erfornied.  Tu  anttther  case  iu  wLick  Dr. 
J.  McF.  Gaston,  Jr.,  i>orformed  an  amputjition  of  the  leg  at  the  |w»iiil 
of  election,  or  the  tul)ercle  of  tlie  tibia,  no  distinct  so]»ticT  infection 
hadsuiiervened,  but  a  definite  lineof  demarcjition  occumnl  Imfon*  Ikf 
o]>eration  was  ]>erforiued,  while  the  line  r>f  uniou  in  the  stitmp  vm 
complete  withiu  a  week  after  the  Hnii>ututiou.  The  other  Irfc  ww 
to  a  gr(«at  extent  involved,  due  to  uecrosiH  of  the  first  pImUnT  of 
the  great  toe.  The  free  use  of  permauganate  of  pt>tiMMam  0nmd 
tx)  prevent  further  infection  of  a  septic  character  in  lK>t]i  lim>«. 
Tlie  internal  administration  of  Dashanrs  uiiitun*  wit]i  chtnrnhi  of 
potassium  served  to  eliiniuate  the  jMiison  anil  to  build  up  tho  hvkImui. 
The  man  recovered  entirely  and  was  able  to  work  afU»rwards.  After 
A  year's  time,  however,  the  diseased  conditioti  of  the  fnraur,  alxire  th«« 
stump,  gave  risetoalocjd  necrosis.  The  Uine  was  thiir*tughl>  idea«*>d 
with  permauganate  of  potjM.Hium,  and  large  pieces  of  uecroi»e<l  bone 
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were  exoised.  The  Ixtne  wivh  lestoretl  and  heiilthy  graunlatious  filled 
up  tlie  large  cavity  loft  after  the  exoiHion.  Septic  coiitHmination  was 
prevented  by  ])rc)mj)t  and  thorough  excision  of  the  parts,  and  only 
after  the  arteiies,  veins,  uud  lymi)hatic8  were  in  such  a  condition  as 
to  insure  restoration  al)ove  the  point  of  removal. 

Cuinstou,  of  Boston,  says :  "  The  i)ain  is  often  sufficiently  sharp  to 
l)r<>(hice  a  restlessness,  insomnia,  and  frequently  there  is  delirium 
with  fever;  the  patient  presents  extreme  prostration,  there  is  ano- 
rexia, a  profuse  diarrhoea  occurs;  fever  declares  itself,  and  the  pa- 
tient is  (juickly  carried  off  by  a  true  septica^mic  process.  All  these 
symptoms  are  due  without  doubt  to  absorption  within  the  economy 
of  a  part  of  the  tissues  and  liipiids  from  the  focus  of  the  gangrene, 
and  the  autotoxsemia  is  all  the  more  aerit)U8  because  it  occurs  in 
elderly  peo^tle  having  a  generalized  arterial  sclerosis,  and  conse- 
(piently  whose  kidneys  are  insufficient.  .  .  .  Septiciemia  is  the  most 
dangerous  as  well  as  the  most  fre<iuent  com])lication,  and  as  an  illus- 
tration of  this  I  would  mention  a  case  reported  by  Mendel  of  a  man 
of  sixty-seven  years  presenting  a  senile  gangrene.  The  patient  died 
of  septicaemia  in  a  few  days,  and  the  obliterating  phlebitis  in  the  tibial 
vein,  the  fluid  condition  of  the  blood,  jis  well  as  the  great  softness  of 
the  spleen,  left  no  doubt  as  to  the  anatomical  diagnosis.  .  .  .  I  would 
mention  the  fact  that  in  these  cases  of  septicemia  the  liver  and  spleen 
show  signs  of  an  infectious  process.  In  other  cases,  instead  of  a 
general  infection  occurring  at  once,  a  senile  gangrene  may  produce 
a  lymphangitis  and  abscesses." 

Lilienthal  draws  attention  to  acute  sepsis  after  ordinary  urethral 
exploration  with  a  soft  catheter.  TTrethral  chills  were  followed  by 
septiciemia  and  death  after  internal  urethrotomy.  He  also  menticms 
other  causes  of  pya?mia.  One  of  the  complications  of  the  tension 
upon  tissues  formerly  lacerated  has  been  septictemia.  The  stitches 
which  were  used  in  a  tlap-splitting  operation  for  lacerated  jwrineum 
gave  rise  to  great  pain,  and  when  removed  by  the  operator  disclosed 
a  large  amount  of  pus.     A  fatal  termination  was  then  unavoidable. 

In  this  connection  it  is  important  to  emphasize  the  necessity  of 
careful  attention  to  minor  injuries;  for  nothing  of  this  kind  is  too 
trivial  for  the  careful  coasideration  of  the  conscientious  practitioner. 
It  is  a  matter  of  observation  that  many  patients  who  present  pysemic 
symi)tOms  after  operation  or  injury  are  from  various  causes  more  or 
less  <lebilitated,  and  for  that  reason  a  tonic  course  of  treatment  during 
the  i)eriod  of  diseased  action  should  not  l:>e  neglected.  Physicians 
and  nurses  who  are  especially  exposed  to  wound  infection  sliould 
guard  against  abrasions  and  punc-tures  so  far  as  possible  during  the 
treatment  of  disease,  and  when  operating  upon  all  classes  of  patients 
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aB  weW  iLH  \rlien  couductiug  |iosi-mortem  exuminatiuiui  (Sotdkeru  Cali- 
fornia Pmiiiiioner), 

Morbid  Anatomy. 

That  p.rsDmia  may  occnr  indepemlent  of  any  ptomain  elameafc  w  a 
fair  iufereui-e  from  the  history  of  oas«fl  in  which  jinmU^nl  alisnnitidtt 
seeiuH  to  aciNmnt  Katisfactorily  for  the  tnun  of  tHiM>nh'rB  •• 
Li  the  caaes  of  ]uiilti]»h^  ubscifaaes  whii-h  ar**  dovf»h)|HNl  fnuii  a  | 
lent  focus,  tliere  ia  no  reason  to  doubt  that  poa  has  ontprwl  the  lym- 
phatic sysitMu  and,  )>einK  an-ested  at  04>rtjiiu  pointa*  \imu\»  to  \ticmL 
roIhM'tinim  ctf  u  purulHut  rharaft4'r.     Theae  ubaceaaea  iNiufonu  iii  nii«i 
resitecta  to  the  characteristica  of  what  is  known  aa  c4iM  aluMMrw,  put* 
taking  of  tlio  imturf  of  elmmic  alwoeHSPH;  and  they  an*  < 
pauied  with  the  aeute  iuUamniatory  muniffsUitiona  »if   ; 
aliaceaaes. 

Wlien  a  pnndont  fmms  l&ada  to  tho  ahsurption  <»f  pus  tbnre 
be  a  detieient  formatiou  of  that  ]»rot4x.-tiuf;  nao  kunwn  as  the  py 
membrane  and,  conaetpiently,  the  jmndent  coUiHiion  i^fk-afMi^  inU>  i\w 
connective  tiKHue,  and  is  taken  up  by  the  lyniphuticH  nnd  t*oLve>M  t** 
the  bhH)d-v*>ftHelrt  i»r  tlie  rapiUarit^H.  It  tlnin  Uvun*-**  abNori>f«l  mi^U 
in  8onie  way  not  very  well  defined,  dovelo|j8  pytpniia  comtnonly  ottler- 
HtiH)d  aa  bliHHl  tHfiHtrnin^. 

There  may  I'NiHt  a  h^nl  (wutjiuiiuation  from  contHirt  with  sefitic 
matter,  which  8]N>nds  its  influence  u]x>n  the  part  and  forma  a  circiuik- 
Hcril>ed  almceas,  without  manifeMing  rr>nHtituti4inal  4*frf<ctn.  ^^Si^flJ 
tliere  may  occur  altaorption  nf  juih  thr<tu^li  a  sliglit  jirick  or  ftbrand^^f 
of  the  cuticle,  attended  with  but  little  l<H*nl  irritatiou.  whioli  will  leail 
to  >;eueral  diaturbances  of  a  grave  character.  Tlie  tlereh>]imeiit  of 
lymphangitis  is  marked  by  n-dnt'KH  and  twiderueatii  nhmg  the  tnurt  i4 
the  lymphatics  and  by  inflammation  of  tlie  lymphatic  gtanda. 

This  is  accompanied  with  ilecided  febrihi  reaction  nml  [inwtn- 
tion  of  the  vital  forces,  and  terminates  either  by  rcMolafcion  of  the 
iutbimmatory  process  or  by  sappnmtiou  at  different  |M>iDte  from  Ar- 
rest of  tlie  lymph  in  the  swollen  ganglions.  It  sometimcft  aprpeam  tn 
losseu  and  mitigate  the  constitutional  distnrbanef  wtnui  thiwe  liir&l 
a^lltvtions  of  pus  are  lUschargetl  by  free  incision  and  dnunage.  Hot 
on  other  occasions  no  relief  is  afl[(>rded  by  their  evntniatioii.  and  «ither 
IH^ints  t>ecome  the  seat  of  suppuration  with  an  Jiggravation  of  tlie 
aymptoniH  i>f  purulent  alisorption  and  infiltration. 

These  e<dWtions  of  pus  are  not  coufintxl  in  distinct  am)  cin*uu)- 
Rcrilnnl  anwis  by  pyogenic  niendmuifH,  but  {lenncato  the  cielbi]jir  ti^ 
sue  and  extend  jdong  the  sheaths  of  the  tendon*,  thua  assmniug  the 
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dijiractor  of  diffused  al^scesses.  The  tossemia  may  be  limited  to  one 
Hide  <»f  the  body  entirely  or  may  extend  throughout  the  absorbents 
on  both  witles  and  thus  become  general,  involving  the  whole  system. 
The  exhauHticm  of  the  vital  forces  at  this  stage  is  usually  accom- 
panied with  great  emaciation,  and  the  nutritive  process  becomes  so 
much  impaired  that  nourishment  avails  but  little.  In  a  paper  sub- 
mitted to  the  American  Surgical  Association  in  1893,  the  full  report 
of  a  most  protracted  case  5f  ])yiemia  was  given  in  detail.  The  patient 
l>resonted  all  the  various  features  of  the  different  stages  of  this  affec- 
tion, and  we  would  refer  those  who  are  interested  in  the  history  of 
this  disorder  to  the  transactions  of  that  year  for  information  in  regard 
to  the  progressive  destructive  work  of  this  disease  to  its  fatal  termiua- 
titm  after  the  lapse  of  nearly  five  months,  attended  with  extreme 
emaciation. 

Lymphangitis. —  Inflammation  of  the  lymphatics  results  from 
lesions  of  the  minute  raxoifications  of  the  branches  of  the  absorbent 
system  in  the  superficial  parts  of  the  body.  While  Hamilton  and 
Gross  have  retained  the  term  lymphatitis  in  their  works  on  surgery, 
the  word  lymphangitis  is  adopted  by  Agnew,  Smith,  Treves,  Keen, 
and  Busey.  Ashhurst  designates  this  iuflammatory  condition  of  the 
lymphatic  glands  as  angioleucitis.  Bellamy,  in  his  article  for  the 
"International  Encyclopsedia  of  Surgery,"  styles  it  lymphangitis, 
usiug  the  term  tubular  lymi)hangitis  for  inflammation  of  the  larger 
coutiimous  lymphatic  trunks.  Lymphadenitis  indicates  inflammation 
of  the  glands  into  which  the  affected  lymphatics  empty. 

The  etiological  factor  and  the  pathological  changes  resulting  there- 
from are  involved  in  doubt,  which  even  the  advances  in  bacteriology 
have  not  cleared  ui>  satisfactorily.  But  it  is  well  known  that  the 
slightest  injury  of  the  peripheral  branches  of  the  lymphatic  system 
may  be  followed  by  the  very  gravest  constitutional  effects.  Exten- 
sive traumatism  of  the  vital  structures  rarely,  if  ever,  induces  lymph- 
augitis.  But  a  slight  abrasion  of  the  cutaneous  tissue  of  a  finger  or 
toe  may  cause  irritation  which  is  extended  along  the  lymphatics  to 
the  axillary  or  inguinal  glands,  and  is  attended  with  disturbances  of 
the  whole  physical  organization. 

The  con-elation  l>etween  the  capillaries  and  the  minute  nerve 
fibrils  in  the  affected  part  is  evidently  disturbed  at  the  very  outset, 
and  the  ganglionic  element  of  this  network  of  terminal  branches  being 
l>erverted,  explains  the  derangement  of  the  absorbents  which  ensue. 

Sufficient  importance  has  not  been  assigned  to  this  triune  organ- 
ization of  minute  nerves,  blood-vessels,  and  absorbents  in  attempting 
to  fathom  the  depths  of  pathological  diagnosis.  There  is  such  an 
intimate  relation  between  the  capillaiies,  the  nerve  fibrils,  and  the 
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lynipliatics  HupplifMl  t*>  tlm  flkin  iliut  anv  irn^i^ilnr  Un'iJ  imp; 
upon  H  par'tiowlar  inirtion  i)f  tlie  rntaiitvnis  i!ivi*stiii'iil  of  iht*  \tnd 
8o«u  i'oiumaijionU'd  through  the  uerve  ceutrt-rt  t<i  tlic'  iuteruAl 
A  perreTtml  action  La  one  part  is  proi»Lgtit«i(1  tik  oUier  |kArtA  «o  m  lo 
induce  general  diKturbance  of  tho  8\  wtom. 

Tho  constitutioujil  demu^t.^uieut  acx*oiU|iAuie4  Uin  oxtnnuU  nt|ier> 
licinl  iuflninmation,  and  fevfir  with  proatration  of  the  Wtel  forcwH  i»> 
ilicates  the  jierviuliiif^  iiiHuenoo  of  il»f»  soptic  04>ntHiuiiintiun.  While 
lymphau^^tis  originiitc.s  fre<piontly  fr<mi  alight  Huperti^'inl  JklkmHixu  n( 
the  akiu,  it  is  hohl  that  soma  poisououa  ch^moui  entura  tbrouieh  tht^ 
1/uiphaticH  anil  iuvolvoH  the  nerves  and  vawiMihii 

Tlie  caurto  of  tliis  aflVt^tion.  ft4.*4*onlinj;  to  1:  fh.  i»  the  in- 

vasion of  the  lymphatics  by  a  s]>ecifiu  th retail-forming,  A(w»ni>-lK<arin|c 
niirroorganiHui  (lerivod  frf)ni  diM-ontiMiHin^;  aniuiul  niatttr.  It  vimU 
seem  that  some  miklitication  of  the  intlauimatory  pn>ce«ft,  fwch  as  w* 
have  suKK^totl  for  the  incipient  element  (»f  tetAniw  in  a  diM*ttHiiii)Ci 
cm  thirt  suhjf^ct  l)efore  the  Iuternatif)ual  Medical  Congitwa  ftt  Wash* 
iu^toUf  uv.iy  apply  in  thifl  case. 

The  presence  of  a  factor  with  the  chanK^teristic  ptomaiu  qnalitj 
nniy  acAiunt  for  the  extension  of  n  septic  induence  to  tlie  adjduvait 
and  more  nMUtite  ])artH.  In  the  fonnor  it  prodwcvw  n-HuIlM  in  I'tirtani 
arefiH  of  lymphatic  radicles,  and  in  the  latter  it  itivolve«i  ih«  la7V**r 
c<mtiuu(nLs  lymphatic  trunks,  under  the  desiKiiatiim  re<i|M»ctivel>  of 
reticular  and  tuliular  lymphan^itiB.  The  difference  liebrcurn  the 
onlinary  results  of  an  irritJint  and  the  s^Kscial  manifcwtation  i>f  lyoH 
jihan^tis  dcjH^nds  then  upon  the  ptomafn  element. 

The  dH\vh)pn)eut  of  traumatic  neuritis  is  the  mont  oommon  encB- 
jilication  o(  surgical  cases ;  and  there  is  rarely  any  axtenaire  iMnoo 
which  is  not  iM*com|)anie<l  with  more  or  less  pain  dependln^c  uprra  tJi^J 
inilammatiou  of  the  ner\'e  or  its  neurilemimi.  The  irritjition  of  iH^| 
|}eri|)heral  Iminch  of  a  nerve  may  set  up  a  train  of  disorxier»  torml- 
natiuK  in  tetanus  or  lymphangitis,  and  the  serious  conseqaeuceR  of 
both  these  afflictions  are  well  known.  In  (he  latttT  iN^nditioD  ont 
only  the  lympluitie  ducts  become  implicat^Kl  but  ^anglionii  am  in- 
voIvimI  in  the  iuHamm  itory  process,  and  suppuration  is  Mtt  up  in  Um 
course  of  the  lyniphatics.  with  the  characteristic  featores  of  pymnoM, 
terminating  iu  multiple  a1is<'i*sses  in  vari<iiLS  portions  of  thu  ImvIv. 

The  cutaneous  develo]imcnt  of  the  minute  branches  of  the  cerebn^ 
spinal  system  of  nerves  and  the  ^auKlionic  ramifications  of  the  kk«^' 
sympathetic  are  so  related  to  the  ca))iltaries  as  to  establish  a  roei(>- 
rocal  action  and  reaction  l¥>tween  them  and  the  ^nt^it  nerre  centna. 
The  vasomotor  uervi^  are  so  intimah-ly  linkiil  with  tho  exeitntnofcur» 
the  excitoseiTetory,  and  the  excitodynamio  Hystom  of  neaynH  that 
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impressions  mndo  thrmij^h  the  snjK-riicial  Jtff'i.'r«*nt  iiei-vos  are  cou- 
veyed  to  nil  the  corporoal  structures  niid  tiHsnes  so  as  to  produce 
their  effects  upou  tlie  different  organs,  llt'flox  i)henoniona  dei)eDd 
on  a  comi)lex  interchange  of  hx;al  i)ath(>logical  conditions  tlirough  tlie 
uervoiis  ramifications  to  remote  ]>arts  of  the  body. 

Observation  of  the  changes  resulting  from  iuflamuiatory  processes 
shoiiUl  be  accompanied  by  a  study  of  those  modifications  imi)re8sed 
ui)ou  the  tissues  by  impairment  or  undue  activity  of  the  nerve  ele- 
ment which  enters  into  tlieir  composition,  Tiiat  many  oi>erators  fail 
to  take  the  nervous  system  into  iu^c<Mint  in  the  management  of  their 
Ciisos  shows  a  lack  of  duo  consideration  of  the  surroundings  of  a 
l)atient,  A  skilful  operator  may  be  disqualified  for  tlieliighest  atUdn- 
ment  in  surgery,  through  neglect  of  proper  precaution  in  jiroceeding 
with  an  o]>erati<>n,  or  subsequently. 

With  our  deficient  knowledge  of  the  etif»logical  factor  in  that  con- 
dition known  as  shock,  I  am  inclined  to  the  view  that  a  ccmtiuuous 
bideful  influence  is  i>roi)agated  to  the  nerve  centres  from  the  disinte- 
g  ation  of  the  structures  involved,  and  that  this  may  be  modified 
favorably  by  amputation  with  a  clean  incision  through  sound  tissues 
above  the  ])oint  of  injury,  very  soon  after  sucli  violence  to  the  parts. 
A  proper  api)reciation  (tf  the  x>articipation  of  the  gangli(mic  nervous 
syst^mx  in  shock  should  impress  tlie  great  iirgency  of  arresting  the 
morbific  influence  Ity  removing  the  cause. 

The  motor  nn<l  sensory  branches  of  tlie  cerebrospinal  system  of 
nerves  are  so  related  to  the  ganglionic  nerves  that  an  inqtression  is 
j)ropagatetl  from  the  former  to  the  latter  by  every  change  resulting 
from  viohinco.  We  are  therefor<3  i)rei)are<]  to  expect  surgical  sliock 
involving  the  organic^  ikmvo  centres  aft<'r  any  accident  accompanied 
by  great  laceration  and  contusion  of  tlie  soft  pni'ts,  or  after  a  com- 
minuted fracture  of  the  bones  of  the  lower  extremities. 

To  a  greater  or  less  extent  the  injury  inflicted  on  tlio  superficial 
cutiineous  ner\'e  tibrils  is  extendtMl  to  the  intornal  organs  by  the  cor- 
relation of  the  nerves  and  <*ai)illaries  with  tlie  viscera,  and  any  exten- 
sive injury  to  the  surface,  however  slight,  is  attended  by  marked  vital 
d(»pression.  A  striking  illustrati<jn  of  this  fact  is  ju'esented  in  the 
grave  effects  of  slight  superficial  burns  extending  over  a  large  surface, 
and  the  serious  conse<iuences  of  the  stings  of  wasps  (u*  l>ees  over  any 
considerable  part  of  the  body,  thougli  each  is  insignificant  in  itself. 
The  notal)le  effects  observed  after  the  application  of  cups,  sinapisms, 
and  blistei*s  to  the  skin  are  likewise  due  to  the  synq)athies  est»d>lished 
through  this  clmimel  of  the  nerves. 

An  evidence  of  tlie  mutual  dei)endentHi  of  the  supei*ficial  and  dee])- 
Hcjvted  structures  is  furnisheil  by  the  fact  that,  under  some  conditi<uis 
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of  the  organism,  au  imtant  fails  to  niauif<?st  itA  iiiBuonoo  on  tli«> 
tissues.  The  niiistard  or  cantbarides  may  be  applied  to  the  surfaiv 
for  the  ordinary  i)eri()d,  under  such  u  depressing  nuMlificatiou  «•! 
vitality,  without  i>roduciug  any  i)erceptible effect.  Yet,  when  achaup* 
lias  been  effected  in  the  Htate  of  the  organization,  normal  HU8<vptibilit> 
is  restored.  The  natural  sensibility'  returns  to  the  skin,  ami  irritatii>ii. 
with  the  consefiueut  inflammation,  manifests  itself  in  the  jMirts  wht-n* 
no  effect  was  previously  observed.  A  rigid  investigation  of  the  nfn>' 
element  implicated  in  this  contlition  is  re<iuiretl  by  th<>rt4>  who  woultl 
fathom  this  lack  of  the  excitodyuaraic  function  of  the  nerves. 


Symptomatologry. 

The  symptoms  of  the  disease  known  as  pya>mia  are  not  alwuvs 
tuflic?ently  characteristic  to  cause  the  presence  of  |)U8  to  ]»e  S4.»rionsI\ 
suspected  until  the  iudubitabh^  evidences  of  fluctuation,  and  the  tfst 
by  the  hypodermic  syringe  reveal  it.  This  has  l)een  the  case  nuin* 
than  once  in  our  own  exi>erience.  The  temperature  and  the  signs  i.f 
decouii>ositiou  of  tissue  may  cause  strong  suspicion,  yet  the  evitlemv 
of  the  aspirating  needle  is  in  some  ciuses  mish'adiug.  The  mttlli* 
may  l>econio  dogged  with  a  portion  of  th<i  h(>]>atic  tissue  in  passiii;^ 
through  the  liver,  and  the  jioint  may  really  Ix^  in  the  |>us  and  >•■! 
no  evidence  of  the  fact  be  pres<'nt.  The  pns  itself  may  U-  so  tlii»'k 
as  to  inak(*  its  passage  through  the  Imhc  (»f  the  neiMllc  inipi»»iM.-, 
and  an  incision  into  tlio  tissue  itself  may  Iw  necessary  (o  reveal  tl:i* 
presence  of  pus.  Again  the  abscess  its(Of  may  1h>  situated  so  d*';- 
and  the  tissues  surrounding  it  may  be  so  ht»altliy  in  appearance  tli;it 
there  may  l>e  nothing  to  indicate  its  ]>resence.  The  tissues  arouiil 
a  perineal  abscess,  an  abscess  of  the  a]>pen<]i\,  or  an  al>s<'ess  of  tl;- 
thigh  may  l)e  healthy  even  in  <'lose  proximity  to  tlie  jtiis.  In  su«  ]i 
cases  a  pyogenic  membrane  lias  formed  around  the  inrtammator\  pr-Ni- 
uct,  and  has  4'lVectually  stopped  the  ])rogress  of  the  wW  tlestructi^m. 
while  the  ginnis  also  are  inhibited  and  closed  in,  as  it  wer*-.  Tli«- 
I"iin  may  K'  considerable  from  the  tension  thus  exerted  upiai  tlie  tis- 
sues.    The  pain  should  W  a  guide  in  perf(»rniing  an  operation. 

But  the  ramitications  of  (he  nerves  are  .so  that  the  pain  is  in •!  t" 
be  found  at  the  point  of  ])Us  formation.  The  frefpient  ditHcult;  iij 
making  a  diagnosis  may  l)e  iHustiated  by  the  following  cane  whicli 
was  r**ported  by  Dr.  (Jay.  The  patient  was  a  physician,  a  man 
over  six  feet  four  inches  in  stature,  and  of  magnificent  proiMirtioiis 
otherwise,  who  sustainei^  a  sii^^ht  scratch,  resulting  in  p>jenii;i.  Hi-. 
finger  was  scratched  a;id  tlie  nd  line  indicating  tlie  tract  of  jxni- 
phatics  extended  to  the  arm-pit.     This  red  line  was  narrow  ami  w;i« 
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discovered  early.  The  chill  which  ushered  in  the  septic  infection 
wiis  followed  by  high  fever.  The  grave  symptoms  were  not  controlled 
by  the  remedies  applied.  An  abscess  extending  from  below  the  arm- 
pit to  the  hip  was  discovered  and  over  a  gallon  of  pus  wjis  evacuated. 
The  infection  came  from  some  troublesome  sores  which  he  had 
dressed  in  one  of  his  i)atieuts.  The  case  ran  for  ten  days  before 
fever  and  pain  subsided,  and  l)efore  consciousness  returned.  The 
delirium  was  indicative  of  involvement  of  the  nervous  centres,  and  so 
we  may  explain  tlie  complete  i)araly8is  of  his  body  which  was  present. 

A  cf)lored  man,  about  30  years  of  age,  had  enjoyed  complete  health 
until  attacked  with  typhoid  pneumonia  some  twenty  months  before 
coming  under  observation,  after  which  he  suffered  from  general 
prostration,  terminating  in  the  development  of  several  tumors  in  the 
lumbar  and  feujoral  regions.  Upon  examination  a  large  tumor  was 
found  extending  from  tlie  left  lumbar  across  to  the  hypochondriac 
region  of  the  samo  Jiido  and  reaching  l>elo\v  the  i)ointH  of  the  false 
riiis;  in  this  tluctuati<m  wjis  evident,  but  deep  seated.  There  was 
no  indication  of  i)ointiug  or  thinning  of  the  superficial  tissues,  but  a 
general  protuberance.  An  enlargement  of  the  structures  composing 
the  posterior  aspect  of  the  left  thigh  immediately  below  the  gluteal 
region,  with  evidence  of  fluctuation  in  a  limited  area,  was  also  very 
])ercej>tible,  and  materially  interfered  with  locomotion.  Tliere  were 
two  other  prominences  near  the  sacrum,  <me  of  which  could  be  traced 
towards  the  left  iliac  regicm.  It  was  thought  pro])er  to  make  an  ex- 
ploratory jtuuc^ture  at  the  time  in  the  left  lumbar  region;  more  than 
usual  resistance  was  found  after  passing  through  the  subcutaneous 
cellular  tissue,  but  tlie  instrument  was  finally  thrust  into  a  cavitj', 
fntm  which  there  flowed  through  the  cannula  pus  of  a  character 
corresponding  to  that  observed  in  scrofulous  abscesses.  With  the 
recognized  pnictice  of  avoiding  a  free  opening  in  sxich  cases,  we  em- 
])loyed  the  aspirator  for  drawing  oflF  the  contents,  but  found  tliat  all 
the  accumulation  was  n(»t  discliarged,  owing  to  tJie  clogging  of  tlie 
tul)e.  On  th(^  day  following  it  Avas  concluded  to  take  the  choice  of 
evils,  and  make  a  fr<*e  incision  into  the  abscess,  wlien  again  the 
oi)erat(tr  w;ls  imiiressed  with  the  dense  nature  of  the  investing  tis- 
sue, and  cousid(»rable  force  was  required  to  penetrate  the  cavity 
with  a  sharp-pointed  bistoury.  A  co]>ious  discharge  of  purulent 
fluid,  mixed  with  ch(^esy  fl(K'cnli,  resulted  from  this  free  opening, 
and  a  tube  eight  inches  in  length  was  left  in  the  cavity  to  effect 
thorough  drainage,  while  a  firm  compress  was  secured  by  a  bandage 
aroun<l  the  body. 

We  wish  to  impress  the  great  importance,  in  these  cases  of  exten- 
sive abscesses,  of  approximating  the  walls  by  com])res8ion  at  all 
]toiuis  exce])t  in»inediately  around  the  external  opening,  so  as  to 
agglutinate  the  surfaces  of  the  pyogenic  membrane*.  If  all  the  pus 
of  an  abscess  is  evacuated,  a  vacuum  is  left,  and  there  is  a  great 
ijroneness  to  redevelopment,  unless  such  compression  is  re8(»rted  to 
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and  kept  up  continuoiiHl^ ,  iu  order  to  favor  nuiou  bv  granulation  l)e- 
tween  the  approximated  walls.  The  i)resence  of  a  pyogenic  mem- 
brane iu  all  absceHRes  serves  to  protect  the  ailjaceut  tissuetf  from 
contact  with  the  pus,  and  without  this  provision  purulent  alworjitiim 
would  doubtless  occur  in  most  instances  of  suppuration. 

The  dense  and  resisting  nature  of  the  pyogenic  membrane  was  a 
remarkable  feature  of  this  case.  It  was  found  tluit  the  (lisi*hargH 
diminished  iu  a  few  days,  so  as  to  render  tlie  dniinage  tube  unnetfs- 
sary,  and,  with  the  application  of  absorbent  cotton  over  th»*  o|H'ning. 
ami  some  folds  of  cloth  us  a  compress,  the  cavity  was  ol>lit*TJit»'ii 
within  a  week,  so  that  there  was  only  a  sliglit  colle<'tiou  immetliatfly 
around  the  opening  miule  by  the  knife.  Attention  was  next  directtnl 
to  the  abscess  of  the  thigh,  which  was  treat^nl  in  the  same  manner  u!» 
detailed  in  the  case  of  the  lumbar  al»sc^*ss;  but,  t>wiug  to  the  i»ormea- 
tionof  the  fascia  ami  intermuscular  spaces  by  tlui  purulent  collection, 
the  result  was  not  so  favorable.  There  was  still  considerable  iuduni- 
tion  of  the  deep  structures,  as  wtis  i>erc<*ived  ui>on  ]>alimti«>n:  and 
the  original  ojx'uing  luul  not  closed.  As  |iro])er  compn^ssion  anmnd 
the  entire  limb  could  not  1h>  made  without  impelling  the  cin*ulation, 
it  wius  not  ))rnctica1)lu  to  eAVct  such  a])proximatitm  of  the  walls  of 
the  pyogenic  meml)rane  as  to  agglutiuatt>  tlieiii.  Tjhui  the  dorsal 
surface  were  observed  the  indications  of  the  oiH'nings  **{  other  al>- 
Hcessos,  but  of  much  less  »'xtent  than  tho'two  wiiich  havt'.  Inm-h  im-n- 
tione*!;  and  there  were  no  new  dov<'hj])ments  of  a  purn!<M)t  imtnr«'. 
As  this  condition  is  attiibut.ibli*  to  the  altered  state  of  tl.c  si-c-rt'tiTx 
ami  absorbent  apparatus  along  with  impaired  nutrition,  the  aim 
tliroughout  was  to  restore  tone  to  tlie  organization  and  citrreit  the 
deteriorated  condition  of  the  blood  elements.  Tlie  patiiMtt  was  gi\.  ii 
Lugol's  sohition  of  iotline  and  iodide  of  pi>tassium  ct>ntinn(>iwl\. 
with  extract  of  malt  during  the  tii-st  montli.  Tliis  was  followt-d  h\ 
the  syrup  <»f  iodide  of  intii  and  i'od-livcr  oil.  with  the  mo^^t  nutritions 
food;  but  as  an  (edematous  condition  of  the  extremities  with  putVmi; 
of  ail  i>arts  of  the  body  ensued,  one-fourth  grain  of  th*>  protimlide  of 
mercurv  was  onL-red  tliree  times  a  day,  and,  with  the  c^nitinuatiou 
of  this  for  ten  days  tlien*  wjis  no  longer  any  o'dema,  while  tin' gt-u- 
eral  appi'arance  materially  improved. 

The  inimr(liat<'  or  exciting  cause  of  the  multiple  alwcesses  in  this 
case  was  doubtless  embolism,  since  they  were  not  the  result  of  aiiv 
htcal  irritant,  nor  i-ould  they  lie  attributed  t(»  microctK*ci.  In  tii«' 
pus  from  colli  abscesses.  Ilosentlial  was  unable  to  find  any  mi»'n'- 
organisms;  and.  alt'inugh  there  is  mui-li  in  favor  of  the  i(h-a  that 
sup]iuration  is  dependent  upon  the  presence  of  microorganisms,  \>x 
it  camutt  at  the  present  time  !»•  stated  as  absftlutely  ])roven.  In  th** 
ad\naniic  state  of  the  vasomotor  system  of  nerves  <'onn«vted  with  the 
idony  of  till-  circulatory  apparatus,  both  centnil  and  |>eri]iheral. 
attending  tlh'  genrral  prostratii»n  undi*r  which  this  man  lalHired  for 
more  than  a  year,  it  is  a  fair  inference  that  some  thnrndxtsed  vt^ssel** 
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existed,  which  originated  this  trouble,  accqmpanied  with  scrofalous 
cachexy.  We  had  now  relieved  the  local  effects  by  the  evacuation  of 
five  different  collections  of  pus,  but  the  more  difficult  task  of  correct- 
ing the  widesi)read  deterioration  in  the  nutritive  functions  was  yet 
to  be  accomplished.  The  disorder  was  not  local  but  constitutional, 
and  had  to  be  treated  accordingly  by  remedies  to  recuperate  the  vital 
forces. 

Lymplmngitis  originates  frequently  from  slight  abrasions  or  pricks 
independent  of  septic  influences,  but  may  occur  with  any  unhealthy 
wound.  Stephen  Smith  describes  it  as  follows:  "Lymphangitis  may 
occur  in  any  wound,  and  is  due  to  a  poison  ])a8sing  through  the  lym- 
phatic vessels ;  this  poison  may  be  decomposed  secretions  from  the 
wound,  or  putrid  matters ;  it  ajjpears  as  fine  red  striae,  running  longi- 
tudinally from  the  wound  toward  the  swollen  and  sensitive  glands ; 
the  limb  is  painful  on  motion ;  there  are  fever,  loss  of  appetite,  and 
general  depression ;  the  infianmiation  may  terminate  in  resolution  or 
in  tlie  formation  of  abscess  at  some  point." 

The  details  of  a  case  formerly  imder  our  care  will  illustrate  satis- 
factorily most  of  the  phases  of  this  malady. 

Mr.  A.  J.  S ,  40  years  old,  of  robust  constitution  and  enjoying 

heretofore  good  health,  received  on  the  17th  of  MarcL,  1887,  a  slight 
injury  from  a  copi>er  wire  over  the  articulation  of  the  first  and  second 
phalanges  of  the  middle  finger  of  the  right  hand,  involving  the  super- 
ficial layer  of  the  skin  without  any  sanguineous  discharge.  It  caused 
but  little  inconvenience  at  the  time,  but  gave  him  some  inconvenience 
that  night,  and  on  the  following  day  the  patient  punctured  a  small 
festering  point  with  his  penknife,  under  the  impression  that  a  dis- 
charge would  afford  relief.  The  finger  became  painful  and  somewhat 
red,  yet  there  was  no  swelling.  He  applied  some  camphorated  spirit 
of  turi>entine  without  affording  relief,  and  finding  on  the  nest  day 
that  the  pain  extended  up  the  arm  with  an  enlargement  and  soreness 
of  the  axillary  glands,  he  sought  medical  advice. 

March  19th,  the  patient  presented  a  care-worn  appearance  with 
some  febrile  excitement  and  there  was  a  red  streak  extending  along 
the  back  of  the  hand  and  up  the  forearm  with  increased  pain 
throughout  the  entire  limb,  yet  there  wa-5  but  little  swelling  in  the 
fingfir  or  hand  on  that  occasion,  while  the  glands  in  the  axilla  were 
considerably  indurated  and  enlarged.  We  prescrijaed  for  internal 
use  a  compound  of  fluid  extract  of  jaborandi  one  ounce,  salicylate 
of  sodium  two  drachms,  and  syrup  of  orange  peel  two  ounces,  to  be 
taken  in  teaspoonful  doses  every  hour;  and  for  external  application, 
belladonna  ointment,  smeared  over  the  finger,  along  the  arm,  and  upon 
the  enlarged  axillary  glands  every  two  or  three  hours.  On  March 
20th,  there  was  marked  aggravation  of  the  local  trouble;  the  ther- 
mometer indicated  102''  and  the  i)ul8e  was  110  to  the  minute,  while 
the  hand  was  swollen  and  the  redness  along  the  forearm  was  then 
defined.  We  x)rescribed  sulphate  of  <iuiniue,  gr.  xx.,  Dover's  pow- 
Voi,.  XV.-3H 
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(ler  and  calomel  earb  gr.  xii.  iu  fonr  cajMuleH.  one  Ut  bo  token  enwsj 
two  Loui-h;  Hiul  li^lladomui  oiutmeut  *  i.,  wiili  cauijilior  3  i.,  to  In 
ftl>l)lieil  Kk-hUv  with  i»oultice«  of  fliixs«i«*t]  and  lioi>s  t«»  tho  IijiimI. 

On  the  2lHt,  there  wan  a  reductiou  of  temijeraturo  tu  KX)  uud  ^-f 
the  x'uW  iti  lU),  bnt  tht;  Hugor  waH  hwoIU^u  aud  viTV  |ULiuful»  nitii 
8eruj>uruleiit  i.*olle<'tiouH  1>oii(.>atli  th<*  (.tutor  lavcr  nf  the  akin  on  iU 
dorsal  aspect,  which  were  diseharncd  by  piun'turfs.  ( >rdered  to  rr- 
suruo  jaboraudi  aud  sidieylato  of  stxUuiu.  Li  tho  nftiTU^Kiu  the  iu- 
tlammatory  icdications  hiui  l>ecomG  nioro  agyn'^^'^ted  aiitl  thf>f»'^-  '■  '•<*'^- 
tinuetl,  without  any  froo  eTacunti«>ii  from  tlio  Im>w<'U  (i>r  ti^» 
hours.  Wo  orderf^d  tliH  following  iinxttirf:  lufusinii  of  H^^r^ 
t**u  oum'es,  syrup  of  rhubarb  two  ouiu**»h,  tiurtuFM  of  aconiUi  tvneiii 
di'opH,  aud  sulphate  of  sotlium  one  oiuw'e,  io  lie  takeu  iu  dofies  of 
wiue^lassfid  everv  hour  uutil  the  bowtds  wore  uiovihI,  aud  afu*nran 
at  louder  iutervals.  A  liuimeiit  of  sjtirit  of  iurpoiitiuis  nix  ouun«i,  uad 
cHiupJior,  tlin»e  dra<^hms,  was  applie<l  to  the  entire  arm. 

On  the  2*2d,  all  the  syiuptouiH  were  of  a  more  hoWouh  onb-r,  l»al 
the  cathartic  had  liad  the  desiii'd  rffeet.  Wit  theu  ^ave  nulptmtr  fif 
quinine,  gr.  xx.,  with  caiupli<»ratod  Dover's  powder,  ^r.  xiL.  iu  foor 
capsules,  one  every  two  hours.  F(-»r  local  treatment,  we  or^lf«n^ 
flaxseed  and  hopn  tn  the  hand  with  the  luldition  of  Peruvian  liark  and 
charcoal  to  the  ptinltioe  enveloping;  the  en^iort^ed  fiuK^r.  The  camtiUnr-, 
ated  turiientine  liniment  wha  continued  t4)  the  hantl,  arm,  mvl  aKill 
glands. 

On  Marcli  23d,  the  teui|»eratare  was  normal  aud  the  pulnte  TO  to 
the  minute,  but  there  was  a  tendency  to  general  jinwlration,  and  the 
were  indicjitious  t>f  loss  itf  viUdity  in  the  finger.  A  tonic  aud  rp«.-u| 
ative  course  was  adopted  with  the  use  of  fluid  extrm't  r»f  nmit  day  a 
night,  and  a  mixture  of  a  decoction  of  Peruvian  bark  twelve  oqucm, 
tincture  of  nux  vomica  half  a  drachm,  and  chlorate  of  potasainm  two 
drachms,  half  a  wineglassful  t4>  lie  given  every  two  hours.  Thi^  mb- 
strictions  at  tliH  joints  of  the  tinger  Knug  considerable,  with  dimiuo- 
tion  i)f  the  natural  heat  at  the  extremity,  fn>e  incisions  werv*  nuula 
the  palmar  aspect  of  each  articiUation,  and  also  on  the  doped  jm 
of  the  metacar|M)-phidangeal  junction;  these  |>ermitted  th*'  ♦ 
ill-t*onditioned  pus  from  the  hist-UHm4'<l  ojwning  and  fn>m  ihi.i  t 

of  the  same  arti<'ulativ)U.     The  Peruvian  Iwirk  and  charctwl  with  tlax- 
seed  and  hop  poultices,  kept  hot  by  frequently  renewing  the  appli 
tion,  were  diligently  employed  on  the  fluger  and  hand.  \«hil<''Kpint 
turpentine   with   camphor   was   poured   into   the   iucittiona   at 
dressing. 

On  the  24th,  it  was  evident  that  the  flrst  jdiobinx  of  the  middle 
&uger  Inul  lost  its  vitality,  aud  the  [mtient  wjis  infonuo<l  that  on  ope: 
ation  woidd  Im?  re<|uisite,  but  that  it  wiis  pr»»ferable  to  wait  for 
line  of  demarcation  to  bo  cstablinhe*!  befon*  amputjitiug  xUy  finicer. 
On  the  2Htii,  the  line  of  sejiarntiou  being  defined  l*etwoen  the 
grenous  and  living  tissue  midway  of  the  Sfcond  plinlan\.  tliA  Hi 
wuB  amimtJkted  by  disarticulation  from  the  metjicari^d  lK>ur. 

UiMJu  the  u-ithdrawal  of  the  pressure  from  the  bniirhial  aH«*ry  it 
MaH  observe^l  that  no  jet  of  blotxl  occumHl  in  the  wouinl.  but  th 
there  was  copious  oozing  from  several  [>oints.     As  the  apjiticAtion 
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hot  water  did  not  control  this  bleediiig,  we  saturated  a  compress  of 

ahuorbcnt  cottou  with  i'anii»horat<>d  Mi>irit  nf  tur]H:MitiiiB  aud  aiTosted 
the  ooziug.     Th*^  jiatieiit  made  an  uueveutful  recovery. 

In  auother  similar  ease,  reaultiuj^  froui  a  gli^ht  wouud  ou  the  dor- 
sal aspect  of  the  first  joint  of  the  uiitldle  finder  from  the  frout  tn<jth  of 
au  iudividual  wIjo  was  sirm-k  in  tbn  moiitL,  pm^rene  of  the  first  aud 
Kecoud  phulanyeHocL'unvd,  aiidthi!  lyiuplian^^itis  extende<l  to  the  aria- 
pit,  withi^eat  couHtitutioiial  diHturlMiiioe.  Tht.^  linger  \va.H  amputated 
at  the  mi'tJii'Jtrpid  jijjnt  anil  tlie  ejtse  teriiiinateil  welh 

While  liviu>;  in  1-Sra/il  the  writer  wan  niK-f  (.■ailed  tn  treat  a  wt>niau 
who  liad  ahtpi»ed  her  dau>ihleriii  the  mouth  hy  ^^  backivanl  hUm*; 
the  fonrtli  fi?i^^er  waH  sli^htlv  injured  In  n  tootli,  and  a  lympliau- 
gitirt  iiL-L'urrcd,  teriuinatiuj^'  in  aukylnsiK  of  the  joiuts  <vf  the  fiuj^or. 

The  syiu|itomH  of  inieuiia  are  well  deseriljed  by  Braidwotjd,  fmni 
whnni  we  i|n;>te  the  followin)^  Hiimntary,  which  ^^ivea  uh  a  clear  ;u^- 
coniit  of  the  onliuary  t-onrse  nf  tin*  disi>ji.se:  "  Coininencin^  siiddeuiy, 
geueraily  with  rigora  and  pyrexia,  Koiuetimes  witli  a  dejiresseil  and 
auxioUHeonnteuanee,  we  next  observe  the  patient  sidVeriri^;  from  liroii- 
ehitirt  or  pneuiuimia,  l>rnfllS(^  j)erspiiati()Hs,  a  dusky  and  it-terii-  ilis- 
coloration  of  the  eonjuiK'tivio  and  skin,  a  pet-uliar  heavy  or  jnindeut 
(before  ('^d]ed  sweet  nr  ha\dikej  odnr  of  the  breath,  (lisinriinatitin  to 
food,  extreme  prostration,  restlfssneKs,  th<"n  muttering,  and  lastly 
maniacal  delirium,  a  rapitl  jmlse,  ami  iucreitsed  tenijieraturo  of  the 
hkiu.  Tliese  are  the  constitutional  syiniitdius  whicli  characterize  this 
dispase,  and  which  are  accnnipanteil  by  the  fijrniati<tn  of  secomlary 
aljscfssos  in  the  jtiints  or  l>eneath  tlie  skin;  while  the  WLunul  (if 
]»resenl)  becomes  staKuaut,  its  ^rauuhit ions  look  glazed,  thtulischarKes 
l>ec(ntie  sanioUH,  otlVnsive,  or  of  a  blnisli-grcen  color,  and  the  edges 
gape.  Except  in  the  acute  form,  wheretlie  fe^■er  becomes  aggravatetl 
or  diminished  iu  severity  generally  on  tlie  seventh  or  eighth,  tm  the 
fifteenth,  tlie  twenty -first,  or  tweiity-secund,  or  (tn  the  twenty-eighth 
day  after  its  commencement,  one  of  the  peculiarities  of  suppurative 
fever  is  the  absence  of  nearly  all  respect  to  time  which  it  exhibits/' 

With  regard  to  the  existence  of  critical  days,  ;us  pointed  out  in  this 
dertcrii>tiou,  to  establish  tlmexistenceof  wiiich  Braidwood  aihls  a  long 
tnble  iu  liis  appendix,  Asldnirst  says  that  his  own  observation  would 
teud  to  sbnw  that  there  are  none  Hurh  in  the  course  of  pya»mia,  nor 
d<  J  this  autlior's  statistics  bring  tlie  same  er  *irst^aiuiud 

that  they  apparently  liring  to  his  cnv] 

It  should  also  be  added  that  iw  nius 

its  course  to  a  fatal  terniiuatiou  i  ». 

In   addition   to   tlie   8yuiptt)ms   i  oc- 

casionally a  distressing  accomiKii 
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dvsentery,  or  occasionally  coustipation  is  present.  The  urine  is  >;en- 
erally  albuminous,  and  sometimes  contains  pus.  In  the  matter  ex- 
l)ectorated,  Braidwood  has  found  broken-down  lung  tissue.  Varii>a** 
cutaneous  eruptions  are  occasionaDy  oliserved,  which  he  attributes 
to  the  existence  of  capillary  tlirombosis.  Acute  pain  and  hyjierav- 
thesia  precede  and  attend  the  development  of  the  secondary  joint 
affections,  and  have  always  seemed  to  Ashhurst  to  ])reseut  a  strange 
analogy  to  the  siime  phenomena  as  ol>serve<i  in  cases  of  art«*rial 
embolism  or  delit^ation. 

The  i>roj^ress  of  suppnrative  ftver  presents  no  i>oints  which  rail 
for  especial  comment.  Braidwx)od  descrilies  four  stjiges  4  if  tlie  liffw.'- 
tion,  viz.,  that  of  incubation,  that  of  iuvasiiin,  the  tyi>hoid  stage,  Hud 
the  stage  of  convalescence. 

Varieties. 

Sepfiavinia  is  a  constitutional,  generally  acute  disease,  j>opularly 
called  blotnl  poisoning;  due  to  the  absorption  of  various  putrid  sub- 
sfamces  into  the  blotxl,  which  are  su]»i>osed  to  act  as  ferments  and  so 
to  change  it  that  it  cannot  fulfil  its  physioh)gical  functions.  Th«* 
lym])hatic  infection  is  a  form  of  septicieinia  in  which  the  infiMrtin^ 
material  has  enten-d  the  t-irrulatinu  by  way  of  tlie  lymphatics;  it  is 
rapiil  and  scvoro  in  its  courstt  and  chanu'terizt'd  by  *'ffuHi4»ns  into  tin- 
several  cavitioH.  rcritonral  scjiticimiia  is  a  fnrni  that  may  <K*cur  auil 
prove  rapidly  fatal  in  cons«M|u*'nc*e  of  a  wound  of  the  ]K'ritoneiuu  with 
or  without  jteritonitis.  Puerperal  septica-mia  is  due  to  s»^ptif  infff- 
tion  in  the  puerperal  slat*'.  Venous  septicjemia  is  that  in  which  inf***- 
tion  ])rocot'ds  from  a  putrid  tlirombus  as  in  uterine  phlebitis. 

Tlie  most  serious  form  of  septic:i'niia  whidi  is  encountertHl  in  sur- 
gery is  that  in  which  the  toxit-  influences  ext<'nd  to  the  nerve  et-iitn's 
with  but  litth'  local  manifestation  in  th)^  tissues  inv()lved,  excepting 
the  loss  of  vitality.  This  overpowering  in»i)ression  |»revents  tin- 
ordinary  iiiflainiiiatorv  developments  in  tin*  adjacent  structures,  and 
instead  of  there  being  Ii\  pcra'iiiia  of  the  area  involved,  a  ne<-r<tsedeon- 
Jition  is  ol>serve(i,  which  is  speedily  follctwed  by  general  colljijisi*  witli 
subnornial  temperature.  Tliis  insidious  progress  «)f  the  toxiemia  may 
<'scape  attention  at  th*'  outset  and  U'come  notalile  only  wht-n  the 
gravity  of  tlie  symptoms  indi**ates  an  early  fatal  termination. 

It  may  lie  inferred  in  these  cases  that  sucii  a  transformation  is 
product  il  1)\  till'  (Icvelopincnt  of  pt<iniaTns  in  the  part  affecte*!  that 
moititiratiiin  i-nsues;  :ind  although  the  )  atient  doi^s  not  sulTer  pain. 
(liis  lethal  impression  is  propagated  throngh  the  nerve  centres  to  tin* 
vital  organism.     A\'hile  stimnlant'-i  of  tlie  imwt  «niergeticchanict«'r  an* 
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imlicjiteil  imJuiHurh  circuiiiKtauceH,  tlitjy  m*ef()UiidmMullii'ieutt<>avei*t 
the  (loath  nf  tlu'  juitient. 

Lu  tliiit  cIhss  u(  septic  iimiiifoMtittious  kuowu  as  i/'^seclion  wound 
the  ai)Hor[>ti(ni  i)f  the  decompostHl  cU'iiK^ntn  from  a  dead  body  presents 
iu  a  tv|iical  form  the  aotiuu  attributt'd  to  ijtouiaiijH.  There  iw  a 
cuuceutratiou  of  lualigiiuut  death-ileuliug  energy ;  aud  its  deHlrue- 
tive  fiirre  is  exiiibited  by  the  siiiidlest  upju'efiabh^  imrticle  of  the 
ptoiiiarn  which  may  enter  iuto  tlio  or^'anism.  The  ]itoiuiim  pusses- 
BBH  i\  luortt  pxtraordiiiary  toxic  i)r()perty,  which  ditVuscs  it.self  tliroiij^h 
the  lymphatics  aud  resnltH  in  the  disorgaijizatioM  of  remote  as  well 
ua  uei^hbi^'riii^'  .slructurcs.  The  nmst  serious  CMiistHjUeiices  eusue 
from  the  slij^htcst  abrasiou  of  tlie  cutithi,  which  admits  of  abstfrpticm 
of  thn  tiixie  element,  aud  it  is  rare  that  its  progressive  work  uf 
destructiou  cau  be  arrested  witliout  diwiute^ration  of  the  tissues  iu- 
vtdved.  Th(>se  who  witnessed  the  iiit^ueuce  of  diss^nlitm  wounds  l>e- 
fore  the  iutroductioii  of  tlm  practice  of  autiseptio  injection  of  dead 
l_g.Klies  need  m>t  to  Ih^  reminded  c»f  the  grave  results,  aud  thost!  \\hr> 
have  iuL'idctitidl_\  met  witli  instaiicert  in  recent  times  nnist  lie  prt)- 
fouudly  impressed  witli  its  tcrribln  aj^ency  for  disori^'ani nation  of  vital 
structures. 

We  urn  iuformi'd  tiiat  /'iftnio  usually  follows  wiamds,  sujijiura- 
tive  iiirtamniution  of  bone,  or  cliildbirih,  aud  results  iu  the  forma- 
tion <if  sociiudary  abscesses  iu  the  viscera,  joints,  ami  coiiuectivo 
tissue,  and  that  it  is  souictimos  associated  witli  phli'l>iti^  or  embolism. 
But  this  term  is  aiJjiHi'able  uuly  to  those  cases  in  whicli  jais  ejitei^s 
into  the  ciK-nlation.  Thu  morV)id  effects  friun  other  sources  may  Ik? 
desi^iiJitt'd  as  fiu-irmi'i,  bciu^  the  result  <jf  some  tuxic  agent  <tf  a  dif- 
ferrut  kind,  but  Hhonhl  not  be  iiiebided  in  the  i-ategory  <»f  p\a'mia. 
Thus  it  turns  out  tliat  the  cases  of  blood  iKiisoniug  umy  be  numerous 
iu  wliicli  the  element  of  purulent  infection  (Uh\s  U'll  exist.  It  is  Inie 
that  cases  of  pya-mia  without  any  discijverable  lesion  Lave  been 
reported,  aud  it  is  hence  inft-rred  that  the  condition  may  occur  as  au 
idiopathic  tlisorder.  But  iu  this  as  iu  tetanus,  the  wi'i;4Lt  of  evidence 
is  in  favor  of  a  local  origin,  and  it  is  iu  mauy  iusbmces  diilicult  U) 
detect  the  focus  t>f  BU]ipuratiou.  The  development  of  pyromia  cauuot 
take  place  without  tlie  previous  fiirmatiou  of  ])Uh,  which  becomea  ab- 
sorl)ed  by  tlie  lynii>hatics. 

The  stmliea  of  Yirchow-  concerning  throml)osis  and  rnditilism 
showa'd  *liat  the  changes  in  the  veins  whicli  bad  been  regarded  as 
dne  to  phlebitis  were  caused  by  the  coagulation  af  tlie  bhjod,  and  by 
subsequent  <Iegenerativo  chaiigoa  iu  the  thrond)i  tluis  fonue'd;  that 
the  infarction  and  the  abscesses  seen  in  tlic  veins  were  due  to  endioli 
which  had  become  detached  fr<)m  the  softened  thrombi,  that  aa  the 
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whito  blocid  globules  and  \n\a  globnlea  were  ideutical  in  ax>|>eBrftiKi- 
tliL\v  L'tniKl  uot  bo  lUstiu^uiHhed,  und  tlint  it  was  imimil^ble  Uwi  poi 
j;lt»bult^rt  rthoukl  lind  tht'ir  wav  into  the  bl4K>d. 

On  the  other  band,  Sedi Hot,  Webor,  Billrolli,  nud  othon^  have  hrU 
that  laudable  fresh  pus  was  capable  of  boiug  absorlMil  uudof  jmulu*'- 
ing  a  febrile  laoveuient.  Pauuui  ha^  beeu  iiuote4l  in  saiijiirt  i*f  ih** 
view  that  the  |X)i8on  might  l>e  one  of  the  i-homical  prodncts  of  |mtn^ 
fiiotiou;  his  iuvestigatious  led  to  the  coiirlusiou  that  th^Tft  in  in 
l>utrefyiug  fluich^  a  spooific  chemical  Kulistance.  noluble  iu  wstrr. 
This  substanoe,  if  iutroduced  iuto  the  blood,  prixluoeii  the  peealiar 
8>nipt<)iiiH  which  l>elong  t4)  wliat  in  UHually  called  ]intrid  or  sefstic 
iuft*ction,  and  it  poBseKucH  these  ]irt.>|>ertie3  eveu  after  lieing  freed 
from  all  microscopic  orgauinms. 

It  in  uo  longer  held  that  ]>tis  eutern  luxlily  iiit<»  the  circulatirkD  ex- 
cept in  the  eveut  of  ulceratiou  of  tlie  veufuis  wallw;  but  the  c< intact  •»! 
pua  with  tlie  lymphatics  leads  by  a  pathological  proo«>H4  Ut  neptic* 
abfiorptiou,  ami  heuce  to  general  contHiuination  of  the  HyKi4>iu.  Tli*- 
experinients  which  have  Iteen  resnrteil  to  for  di^tingniHliiug  i>etwe>'u 
the  white  corpuscles  of  the  blood  and  pus  corpuscles  hav^  uot 
affordtHl  definite  reHults,  nor  has  the  hyxK>theHis  of  a  third  blood 
corpuKcle  availed  anything  towards  a  solution  of  the  problem  coo- 
necteti  with  purulent  infection. 

The  fact  of  a  t*ixic  influence  being  conveyed  by  pus  throagh  thr 
lym|>httticH  to  the  vascular  system  is  recognized  generally  by  (lathU- 
ogists,  and  while  the  link  which  connects  cause  and  etftxTt  has  Di4 
been  dearly  estjiblishod,  the  clinical  relation  is  sufficiently  definite 
for  all  practical  purjxMeH.  Tlie  collection  of  jius  iu  Uu-  intt^nud 
organs  when  confined  by  a  pyogenic  membrane  may  devehpp  hectic 
fever,  which  disappimrs  after  the  evacuation  of  the  al»Kcess,  but  thi'  hn 
inoval  of  a  purulent  fiH'Us  of  aljsorj>tiou  does  not  always  arrest  pya'OLUL 

Sapnt'tnia  is  Uie  name  recently  given  t<>  an  iuftvtion  n^Hultiug  ia 
symptoms  of  less  intensity.  The  saprophytes  associatod  u-ith  thin 
cniiditiou  are  such  as  will  not  exist  iu  blood  or  liviug  tissue,  butfli*ur< 
i  h  iu  necnwed  tissue  and  decomposed  blood  clot  or  pus.  Tlio  time 
usually  re<piire<l  for  the  symptoms  of  sjipnoniia  to  be  man  iff  ted  U 
from  two  to  three  days  after  infection.  The  ibse^ise  ia  tbereloiv 
slowly  develoiK>d  wlteu  compared  to  pyemia  and  septiciemia.  It  is 
more  localizetl  tlmn  p^a'mia,  and  rarely  develo|3«  into  multiph*  alv 
scesses  if  the  infectetl  matt/*r  is  removed.  Senn,  Park,  and  Wharton 
;i)l  make  use  of  the  term  Haprtemia,  but  with  their  iudiriiUial  color- 
ing as  to  its  meaning.  The  idea  of  a  distinction  of  liviug  and  deaul 
tissue  seems  to  prevail  with  Senn  us  distiuKuiflhing  it  irom  Mpti- 
cffiznia. 
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TLe  initial  cLill  wliiob  ofteu  exists  in  syijticrcmia  la  reduced  in 
cLilly  KcuHjitifniH  wln']i  th«  fas**  in  ohh  <>{  HHjirH'iiiia.  Pyrcxiu  may 
exist  but  18  soon  reduced  by  the  iustitutiou  of  drainage.  Instead  of 
H  hi^li  teiiipt^rature  and  a  m[»id  pulse,  wb  have  a  UuhIuhI  face  and  an 
imli.spositiiui  to  work.  TIio  bi»wel8  may  lj*»  L'oustipatt^d  and  later 
tbey  may  Ije  loose. 

Tlio  t;nu(liti(iu  known  as  typlmid  deHc-ribt'B  tLo  impairment  of  tlie 
nervnuH,  vasfular,  aiul  lyiujtliatii'-  systi^UiH.  In  many  eaHes  erysijielas, 
di[ihtheria,  farbunflo,  and  .scarlet  fever  alao  so  jioiaon  tbe  system  as  to 
leave  a  htatt-  of  sai>neniia.  Tlie  ni<*Ht  usual  caUHO  of  sapnemia  is  re- 
tained i)|jic*^utul  tissuH — un  absorbing  surface  favoriu^^  iutoxieati^m. 
A  cavity  which  may  havo  little  or  no  exit  favors  the  decomposition 
and  the  rapid  local  foutamiuation  of  the  iib-sorhiu^  surface,  and  usu- 
ally iiredispoKos  the  ])ati('nt  to  infection. 

Diagnosis. 

The  diagnosis  between  septicicmia  and  i)hlel)itis  may  generally  be 
mjule  by  noting  the  ixivolveun  ut  of  the  ganglions  in  lyniphaugitis, 
whi<'ii  is  not  always  tMinfined  to  the  first  gaugliim  in  the  tract  of  the 
Hbsorl>eiit  vessel.  It  may  l>e  observed  that  the  initial  lesion  which 
ji-ads  to  tlie  development  of  lyniphangitis  is  nnt  g^^nerally  charac- 
terized by  any  marked  signs  of  local  inllammation  ur  accompauied  by 
the  formation  of  jms  at  the  seat  ««f  injury. 

Immunity  and  Susceptibility- 
Immunity  to  the  constitutional  rosults  of  traumatism  may  be  con- 
ferred by  ju'cvious  inltaiuniatory  jtrocesses,  and  increased  suscepti- 
bility to  cprtnin  forms  of  intljiininatory  a<*tion  may  <H'cur  from  slight 
supfrliciid  injuries.  The  development  of  lymjihaugitis  from  a  slight 
abrasion,  tuvnlving  the  niimite  raniitications  of  the  uerv<'s  and  c;ipil- 
lai-ips,  has  biM'u  attributed  U*  the  ganglionic  element  wliirh  is  aupplii-d 
to  the  rudimentary  strueturo  of  the  connective  tissue. 

The  jtecubar  coaset]uences  of  jiunctured  wounds  and  small  lacera- 
tions of  tlu*  integument.  develi>]ied  in  tlie  f(frm  of  tetanus,  are  de- 
|»enrlent  ujjuu  the  action  nf  iitniniiins,  and  it  is  vi'ry  rare  ti>  lind  open, 
frankly  su]tpuraliug  wounds  h)ll<jwed  liy  tetjiuus. 

There  must  exist  not  simply  a  snsce]>tibility  on  tlie  jiart  of  tlie 
general  system,  but  a  very  marked  pivdisposition  tti  take  on  an  im- 
pression from  local  injury,  iu  cases  in  which  lymphangitis  <tr  tetanus 
is  devoIoiK'd  iu  surh  lesitins. 

Under  dififereut  conditions,  it  is  found  tliat  jiyicmiaand  septicu.'mia 
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follow  traumatism.  A  ilistiuotiou  should  1»p  re<H>guiaKHl  liefcween  ihm 
normal  and  pli^  niolofj^ical  coiiditiou  o[  the  iiorvcmiud  lil<MNl-v(>4MkU  itt 
rt^ccnt  iujurios,  asooiupariHl  with  lltoalmorraal  and  [mtholo};icalstatav 
resultiui;^  from  iutiammation  or  other  struciarul  disorders  <if  any  por- 
tion of  thoi  orK'Huism. 

To  approoiate  the  changes  wrought  in  tlie  tinaueH  by  inflmnTMtory 
pi-oceHriBH,  it  becomes  ULXscssar^  to  look  into  thoct>mi>a«ition  of  tbe 
different  textures  t)f  the  oruauiHrn. 

The  celhdar  couHtiiuentM  of  muMileH,  bbxHl-vcmelft,  nervcA,  and 
serous  and  mucous  memlirane^  undergo  modificatiou8  throttgb  Ufr- 
flammatiou,  whirh  rend*^r  these  strurtun'S  less  di»po«»Hl  to  ivAent  the 
imi>res8iou  m»ule  hy  a  Kuri^ical  oiKTatitm  than  in  o1.s«.t\ix1  in  tMimuil 
tissues.  How  far  the  preseuwof  microU^H  and  thn  pr<x!«««  of  pha(ci> 
eytosis  ma.v  operate  iu  miHlif.vln^  the  condition  of  tin'  tiitisacft,  midor 
thp  eourrte  of  iutLimmation,  nniHt  lie  eouHidHrrd  iu  auv  HerUMtt  Riady 
of  immuuiuition. 

The  sjjhei-e  of  autisepnis,  us  now  reeof^ni/i*d,  in  to  forr»>ot  a  l**D- 
deney  to  or  a  development  of  de^xeueratiou  and  disinb^grjition  *»f  living 
strtietureH,  resulting  from  contamination  in  any  form.  If  w«  atp  nbU 
to  discover  the  catwative  element  and  neutrali/Ai  it  by  tuitiwepUomwM 
ures  of  a  topiral  (»r  a  rouHtitntiomd  uaturt',  this  is  eminently  pfoper. 
But  in  default  of  identilicatii  >u  of  tbe  cauae,  it  devoh'es  UfHrn  n»  tii 
combat  the  injurious  etfertM  of  tlie  vicious  impreHHion  already  mulf 
uixm  the  nr^anism,  and  this  is  tlie  siM-cial  province  »>f  atitiscjittc  Mar- 
gery, insteail  of  seeking  to  anticipate  trouble  by  the  mw  of  genui" 
cides. 

The  measures  formerly  regarded  as  belonging  to  antiseptic  muKUry 
included  many  sup^ioeed  to  bo  i>reveirtive  which  proved  to  ♦»  dw- 
turbin^;  influences,  ho  that  instead  of  proteotilig  the  i>rgrinizAfcion,  by 
immunization,  tliey  prmluced  derangenient  of  Uie  system  mid  ImI  to 
steptic  developments.  Having  the  courage  of  his  comictiotsi  IimmmI 
upon  invf^stigations  of  this  subject,  the  H*»nior  author  has  always  pm- 
test«'d  agaiust  a  blind  ac<|uiefl*'ence  iu  what  has  biM»n  orroneoaidy 
styled  antiseptic  surgery,  and  it  gives  hint  gn-at  satisfai^tiou  to  kttov 
that  his  position  is  sustained  by  the  l>est  men  in  the  pn»fe«aiou  at  tltf 
Iirest^ut  time. 

The  cases  of  poisoning  resulting  from  even  tlip  m*wit  i-atitiomnae 
of  carbolic  and  bichl(»ridc  solutions  call  for  tlieiraliambmujenl  in  mit- 
gery.  It  is  this  clasH  of  ag(*ntH  which  wp  have  placcnl  un<ler  tlio  ili%'i- 
8i*in  of  septic  surgery,  instead  of  antiseptic  surgery. 

The  jMjint  is  settled  l»i>yond  controversy  that  these  are  potent 
germicides,  but  in  the  race  after  micro<irganiHtns  mor%*  <Utna^'  in 
done  to  the  stnictnres  in  which  they  are  snpjjosed  to  be  1nrate«l  than 
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the  raicrobt^  is  fajiable  of  iloiiig  if  lot  aluut.*.  Tlie  ^;reat  liaiij^ers  re- 
Hiiltiii^;  frniu  tlje  nmtJLct  of  HolutioiiH  of  tarliolii^  nc'uX  uiul  curri>Hive 
subiiiuute  with  ret-ontly  cut  siirffic(^H  ar6  n<»w  ho  well  kuoMTi  to  the 
profeSHioii  thnmglnmt  the  wurlil  that  it  is  uuiiei-fHHarv  In  HiH'fify  in- 
stances to  any  reader  t»f  current  literature.  Wo  ftvl,  thrr^fore,  that 
rturgHouH  who  coutiuuo  to  einiilny  Nnlutions  of  tlieso  ]>ois<)iions  dru}<H 
aro  witliniifc  a  Hhuch»w  of  exiMise,  and  MhouUl  n?aliz*^  tltat  ihpiv  iuv  not 
practising'  tnio  aiititjoiitic  surt;*M-y,  l»ut  Heptic  surgery.  The  connid- 
(M'ation  shouhl  fomt>  hnmo  to  tlion)  that  aaepais  has  taken  jirecedent-o 
in  (iiirgery  involviiijj;  normal  structureH. 

Ata  n^cciit  nifoHut;  of  r;iilvva>  snri^enns  some  views  were  expressed 
iudic-atiiit^  that  tliere  is  Ki)MH*thinK  (-ailing  for  untis<'[>tic  Hur^ery  in  tho 
troatmout  of  railway  arridents  whii-]i  does  not  exist  in  the  rase  of  othor 
injuries.  Why  hu'erated  and  contused  woiuidn  received  in  u  collision  ur 
in  any  other  niaiujeri'tJuiuvcliHl  witli  a  railway  kIiouIiI  differ  from  u  sim- 
ilar injury  intlii'ted  under  <pther  conditions  is  (puti3  im-onipreheiisible. 
The  ^reat  iioiut  nuide  that  the  dit^irulties  in  the  way  of  jirai-tisiu^ 
asepsiM  render  it  inijK)rtaiit  to  adopt  antiseptic  niejisiires,  preliiui- 
nary  to  carryinj^  out  aseptic  treatiueut,  does  not  avftil  a^^ainst  the  flaini 
of  bactcrioh ij^ist^i  of  good  standing,  demonstrating  that  the  use  of 
gernucides  in  uuconfciimimited  stnictiires  jiroves  generally  injurious  to 
the  tlHHUert. 

As  regards  the  injuries  fnnn  a<'(*ide)it.s  in  rifling  bic_\  i-les,  it  ban 
l)een  asserted  that  in  this  class  of  woundn,  as  in  tlmse  coimect'cd  with 
railway  surgery,  there  are  souje  H[)eciai  features  by  which  they  are 
to  be  contradistinguislied  frnni  other  lesions  of  the  tissues.  A 
writer  in  77^'.'  iinliah  .Vii/latl  Jonnml  stat^^s  lliat  the  "cycle  grants  is 
very  tronblesonie  to  hojd.  The  two  upper  layers  of  the  skin  over 
some  bony  prominence  are  killed  by  the  blow  horn  the  fall,  and  the 
reHuIting  wore,  if  uoglei'tcib  f'ft»:'n  i-emainH  open  for  ^voeks."  Other 
Cfinuneiits  are  luade  upi>]i  the  dJstinctivi*  character  of  the  wtaiiul,  but 
tho  author  admits  that  tho  injuries  sustained  from  cycle  accidents  do 
n<»t  differ  in  any  essential  particalar  from  those  caused  In  other  falls 
from  swiftly  mnvitig  carriagen. 

It  is  prudent  policy  to  vcly  upon  tho  pk  taeiluxttnx  untuni-  in  a 
large  extent  in  the  inanageiiient  of  violent  trauTaatit:  accidents,  and 
there  is  a  nuusterly  iuaetivitx  which  avails  mucli  towards  thi'  restora- 
tion of  stl'uctures  that  have  Iwou  seriously  injured  without  material 
iuijiairnient  of  vitality. 

Tht>  province  of  asepsis  in  such  ciuses  is  jiropor  adjustment  of  th*' 
structui'es  and  tho  prevention  of  everything  likely  to  interrupt  tho 
ciirative  prf-K-'c-ss.  It  is  doubtful  if  anything  In  better  than  the  bloml 
plaster  from  the  satru-ation  of  a  rt»ller  anaiud  a  fresh  cut  on  either  thy 
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liHinl  or  fout.  Tiio  pai-trt  are  in  tbeir  normal  state,  with  a  ijood  prtx*- 
I>ect  of  bwiliug  if  let  Jilouf,  aud  meiUlleHomt^  HurK*»r>  mu  *ti\\y  in- 
terfere with  tiiei'urativejtnKJ^^sSj  so  that  "  haiulH  off"  is  tb*^tmt»  jHilicy 
in  this  claaa  of  casos.  With  his  preacnt  ligJite  aud  with  ll»*?  r«*oiiirtf* 
at  his  c-ommiintl,  the  Kur^eon  iH  warrauttnl  in  umlertakiu^  to  Have  limbs 
which  under  the  old  regime  were  necessarily  siwriHiW.  Hut  »• 
HhouUl  not  try  to  save  a  dead  raembor,  it  being  our  duty  to  lop  itlf 
wliat  cjinuot  be  reHton^l  ti»  life. 

AnepHiH  irt  tlie  prevention  of  all  coutaininatiou  from  within  or 
without  in  the  treatment  of  wounds,  and  the  moot  extotwive  IrMflu^: 
tism  may  yield  a  ^f)od  result  with  tlie  |>roi>er  use  of  aseptic  mn 
Among  ase])tic*  resources  the  most  imiMirt'Uit  then  is  cleuulinMfi,  wlueli 
John  Wesley  declares  to  be  next  to  giKlliness.  The  idea  coDveyed  by 
freedom  from  dirt  c»r  filth  applic8  not  alone  Ut  the  absence  t»f  any  foal 
or  extraneous  matters  from  the  wound,  but  to  it«  complete  renKiraf^ 
from  the  snrroundinga  of  the  apartm<Mit.  Of  course,  the  ciotbiuK  and 
l>odding  of  the  patient  should  be  free  from  blot  or  stain  or  any  such 
tbiu^. 

Tet,  withal,  it  has  been  questioned  whether  those  who  havi? 
accustomed  to  live  in  the  midst  of  tilth  can  be  entirely  remove^i  frooij 
such  Hurrouudiu^s  without  a  protest  of  nature  against  such  a  rerolo*] 
tionary  mejisure.  It  is  even  held  by  some  gynecologista  tluU  woi 
whose  houses  are  not  motlels  of  hygienic  re<|uirenientH  l>etar  np 
a  laparotomy  at  their  own  quarters  better  tban  in  the  \^e«%  refcohtodj 
hospital.  Our  personal  experience  in  muleHnkiiiK  the  manage 
CJises  retiuiring  extensive  incisions  for  the  removal  of  lar^  orarian 
tumors  in  private  tpiarters  has  l>eeu  entirely  satisfactory,  and  we  donbt 
the  advantages  claimed  by  some  oiK^rators  for  ht^mpitnl  sum»atHlini:s 
in  laparotomy.  One  of  tbe  gynecolo^cjil  Ht*iff  at  tb»*  Gnwly  Uo0|»itBl, 
Atlanta,  remarked  on  one  occasion  that  his  results  in  abdominal 
surgery  in  women  IiimI  been  more  favorable  in  i*as4*s  upt-rat^Nl  ii]H>n  it 
tbe  patients*  homes,  however  humble,  than  in  the  hosj»itaL  We  \ukV9i 
not  at  band  tbe  statistics  of  the  gynecological  work  in  the  Grady 
Hospital,  but  tlio  general  imi>res8ion  of  the  profoesion  in  Atlanta  in 
that  there  is  a  much  hirger  mortality  in  lapamtiniuos  doiu^  them  than 
in  tbe  same  kind  of  operations  in  ])rivate  practic(\  The  m<mt  feafjtibla 
exi>lahation  (»f  tbe  lesser  mortality  in  private  prwrtice  is  the  <x»ni- 
jtarative  immunity  conferred  by  olkserving,  more  or  leas,  tlie  habits 
of  life  to  which  tbe  {>atient  has  Iwcome  accustomed. 

We  witiiPHKod  a  striking  illustration  of  the  effect  of  habit,  a  few 
years  since,  in  a  lady  sixty  years  of  age,  upon  whom  we  operaled 
for  the  removal  of  an  immense  cystic  tumor  of  the  ovary.  Every- 
thing progressed  well  for  a  day  or  two  after  the  operBtion»  when  the 
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patient'H  lirttlertH  an<l  deprfisHed  condition  attracted  the  attention  of 
all  around  Ler,  tiud  upon  inquiry  it  wivs  nsoertMined  that  of  lier 
own  aec'onl  she  Lml  xiven  up  her  Jmbit  of  usiug  Hnufl'  Hiuce  the  oper- 
ati<^u.  The  putient  was  directed  at  om-e  to  resume  the  nse  of  snufi", 
and  M'ithin  tweutj-four  honra  she  had  niider^oue  a  mont  favorable 
uhan^^p,  and  eontiinied  to  inii>n)ve  without  any  further  drawback  until 
completely  restored  Ut  healtli. 

There  is  no  doubt,  also,  in  regard  to  the  UHe  of  spirituous  litjuorB 
habitually  by  those  who  niiderKo  sur^^it-ul  operatlouK,  tliat  a  sudden  iu- 
terrui)tion  of  this  indiil^'euei^  fX]>osea  the  jiali^'ut  to  distnrbauces  of  va- 
rious kiuds.  Thi )rte  who  liave  Iweu  exresHive  drinkers  of  ardt'ut  spirits 
have  thfir  vitality  ho  i.nu'h  inipain^il  by  its  (^ftVct  upon  the  (►rganisni 
that  fchuy  do  not  resist  the  shot-'k  t*»  the  Keneial  system  from  o|)civitii"U 
BO  well  as  others  who  have  led  lives  of  abstiuem-e.  But  the  inniiunity 
of  habit  avails  for  tliost'  who  havo  indulf^t'd  moih^rately  in  tlie  use  of 
intfixirants  and  a  modified  use  after  sur^i^al  <iperatif)ns  is  iudirated. 
This,  howeverj  gives  uo  security  eor!'eK[)ondiu^r  to  the  imniuuiziitiou  (jf 
a  nj^nrcniH  noriiiid  state  of  t)m  ur^anizatiiin,  such  as  is  found  in  per- 
fect lieaith,  when  tliere  is  a  ftrojirr  pei  forniance  of  all  the  functinus  of 
the  body. 

Thn  l;iw  of  habit  conies  intn  phiv  still  iiiorr  disliiictly  in  those  who 
are  victims  to  the  use  tif  opium  to  an  extent  that  their  nerve  centres 
are  very  Uiateriall.\-  affected  h\  it.  In  all  such  it  may  be  laid  down 
as  a  rule  for  the  ^^iiid.'Uire  fif  the  sur^^eon  thut  tlu'  h;ibit  must  lie 
respected,  by  its  continuance  for  a  time  after  operations  are  per- 
formed. 

Yft  the  ]jossibility  of  overcoming  a  habit  after  the  immediate 
cause  for  its  use  has  been  removed  by  operation  was  exempiiiied  in  a 
recent  case.  Mrs.  A.  E.  C,  at;ed  thirty-six,  had  experifnced  great 
])ain  from  the  rt^furreuct*  of  a  carrimniiaof  thpjiiitrum.  Shn  had  been 
in  the  habit  of  using  one  grain  of  morphine  daily.  This  wnn  kept  up 
liefore  the  operation,  but  she  was  abl*-  to  stop  tlie  use  of  it  a  fcM'  days 
aftt^r  the  opiTation. 

The  study  of  serpent  jtoisous  is  ]tarticnlarly  suitable  f<u*  increas- 
ing the  precisiivu  of  our  knowledge  w  ith  rti'giird  to  toxins,  Ijoth  on  ac- 
count of  Hio  direct  analogy  whii'h  the  ime  presents  to  the  other,  and 
also  l)ecause  of  the  great»u'  rapidity  and  precisitm  (»f  tlie  action  of 
serpent  veu(un,  which  allow  the  ]>hyRio]ogist  to  make  infinite  variations 
in  liisexjtenments  without  exposi[ig  him  tosourci^s  of  fallacy  surrouml- 
iug  the  investigation  of  toxins  arising  I'mm  ditfernnt  cultures,  or  the 
employment  of  animjds  whose  iudivithud  resistance  in  respect  of 
certain  iioisouh  is  very  variable.  Experiments  publiwhed  since  1893 
by  Caluiette  have  eatabliahed: 


604 


OAfiTOK— PT.CHU  A>'T>  SEPnOJOOA. 


1.  Tliut  {>oi8otis  of  venomoua  uuiumlH  in  (1if)*t<r»^ui  imriM  ctf  tL* 
world  inesent  very  diroct  aualoj^t^rt  with  ouch  othor,  noJ  tbfti  aa 
Huiiiiul  nrtiluMiilly  imrnunized  uguiiiHt  a  very  uctivn  i>oisttii  (f'-.r^.,  lint 
of  the  cobra)  la  also  refractory  to  all  less  active  ]M)iBoufl. 

2.  That  tlie  Heiiim  of  auiiual»  ]»rot(:*i'ttid  against  lar^t^  Joh'/h  <.)f  yvtj 
iuii}\e  ]ioi.soiiH  pciHHtjHHert  ])rott'(-tiv6  and  curaii\u  prujH'rties  h(»  iuteiuitt' 
that  it  is  capable  of  couferriug  in  a  few  minutes  on  fnirth  aiiinak  ali- 
Bolute  iususoeptibility  to  all  those  poLHons. 

3.  That  the  auinuut  of  curative  scniiu  thjit  an  aniojAl  (sock 
guinea-pig,  tlie  rabbit,  and  the  dog)  ahould  receive,  when  inooalaUHj 
with  a  venom,  is  iuversely  [>roportiona]  to  its  weight,  luid  dincilr 
pro|>ortiouul  to  the  anjoiuit  of  venom  received. 

Calmette  haii  conducted  at  the  Pasteur  Institute  of  Lillo  m 
of  experiment>i  to  determine  the  part  jilaye*!  re«i>ectively  hy  the 
vouH  Hystem,  ttie  leucocytes,  and  the  various  lluids  of  the  org/oMam 
iu  the  production  of  artificial  iiumuuitr  against  venoms.  His  nv 
newed  the  rejiearches  of  Frafler  reganling  the  preventive  jiotriu'v  i4 
bile,  gly  wx-holato  of  stxlium,  cholcateriu,  and  tlio  tyroein  of  the  carrot 
ordah]iutul)erHjigainst  Keq»ent  venom,  comimring  the  effertHof  lhiM« 
HulMtanceH  with  those  of  autitetanic  senim,  tlie  eemm  <jf  dogs  inoru- 
lated  against  hydrophobiii,  certiiin  normal  serums  of  the  honse  aod 
dog,  and  oven  in  some  cases  normal  l>eef  bouilhin  fresldy  pre|)iinxL 
An  investigation  was  ma<le  to  determine  wliether  in  theHO  caars  »  ftm* 
immunity  of  greater  or  less  duration  was  affonie<i,  or  simply  a  ^^H'fWr 
resistance  more  or  less  transitory  and  devoid  of  any  Bpeciflc  cltftr*t*l 

In  resi>ect  of  bile.  Calmette  found  that  tills  secretion  nmloab 
poRsessnd,  AH  asserted  by  Fnisor,  the  property  of  destroying  thi?  VT»nn 
in  vitro.  All  tlie  venoms,  as  well  as  certain  microbic  torins,  that  of 
tetanus  for  inst/ince,  when  left  in  ct)nt4K't  for  forty-eight  houm  witli 
a  ceHiiin  (pmiitity  of  fresh  bile,  lost  their  toxici^'.  HeAtini?  tlie  bile 
to  a  point  short  of  248''  F.  enfoebli**!  Imt  did  nut  di^sln^y  ita  t»«xinty; 
But  when  the  bile  was  injected  forty -eight  hours  before  the  \-vm 
even  iu  diwes  ivlatively  hu^e  (t^.fj,,  1-6  to  2  cc.  of  ox  In!^  for  ngtiii 
jiig"  weighing  5()0  gm,)  Ho  prevoutive  action  was  obser\-abIe.  neil 
was  any  theraj>eutic  effect  u<itic*!alile  when  it  waa  inject4ui  aft«r 
venom,  thus  dearly  showing  that  it  was  the  lulmixttire  only  of 
snlistances  which  was  effective  in  dostroying  toxicity. 

Particular  Jittention  was  called  to  the  neceaaity  fur  employing  on 
the  check  animal  doees  certainly  fatal  in  two  or  three  houn^;  for 
when  doses  fiital  only  in  five  or  six  hours  were  employetl,  aUmt  four 
4mt  i»f  ten  guinea-pigs  were  found  to  recover  from  the  illneifM  produce! 
witHout  the  aid  of  any  preventive  injf^ction.  Inj«*ction  of  th«*  veivntn 
into  the  gall-bladder  of  rabbits  caused  dejith  after  a  protracted  inter- 
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val,  prolifiUly  because  the  venom  was  absorbed  l^eforo  the  bile  liaJ 
had  time  to  uet. 

Clu)lest^riu  disKolved  iu  ether  wjis  fomitl  to  j>os3D88  ho  real  pro- 
tective po\v(n%  though  it  rctirded  death  for  fi*om  one  to  five  dtt.y8 
whtMi  iujt^fted  from  two  to  fnur  iiours  l)ef<irt^  ;i  do.se  of  v*»uoui  ordi- 
luirily  fatnl  iu  three  or  fmir  hourn.  If  injected  forty-eight  hom*s 
previously,  it  waa  without  effect. 

Similar  i^fferts  to  th<.\Hf5  it  w;ts  found,  were  prudureabli'  by  differ- 
ent BuJistanees  U'.y.,  fresh  lit trmal  bouillon,  certain  Beruius,  nnruud, 
autitetuuic,  or  autirfibic,  etc.).  But  thin  couhl  not  be  re^jarded  as 
indicating  any  r^al  a])pi'ificity  ;  it  slinuld  ratlipr  be  rt^gardcd  as  tiau- 
Hitory  Rtimulatiim  of  the  leucocvt(^s  whose  ndssiou  wns  to  seize  and 
hold  the  venom.  The  imjtortaiit  rule  of  the  hnicocytes  was  shown  by 
the  fads  that  the  iujectinn  of  veimui  was  always  foUownl  bv  an  in- 
crease of  leucocytosis,  and  that  a  dnso  of  venom  slijjjhtly  diluted  witli 
fresh  leucocytic  exndatiou  iuvariably  retarded  the  iutoxication. 

In  rej^ard  tntlm  niTvcuHHystcni,  puiulsidnsof  mutlu'r  labbits'  nor 
serpents'  brains  exercised  tlu^  ]i';ist  antitoxic  jfower  either  iu  vitro 
or  in  Uie  Hvin^  animab  Experiments  were  also  uuulo  to  see  if  tlio  iu- 
jectiouof  crrtaiu  HulntaiUM'S  {t  .*/.,  curare,  chhjral,  strychnint'  su][»h;di% 
etc.)  kuowu  to  net  encr^(>ticaily  uprm  the  cerebrum,  tla^  cen*hellum, 
and  the  siiinal  cord,  wuuld  destrciy  tlie  jumsivo  imuiuuity  of  rabbits 
produceil  by  autiveuonious  Hcruni,  and  it  was  found  that  i\u'\  did 
not.     Cahnctto  concludcn  as  follnwH: 

1.  The  actiim  of  lule,  cholesterin,  etc.,  as  well  as  that  of  certjuu, 
not  aU,  rtutitctauic,  aiitiraliic,  ami  other  serums,  cannot  be  re^;arded 
as  a  tnte  antitovic  action  iu  regard  to  vcn<tn].  It  is  himply  a  means 
of  cclluhir  stimulatiou  whose  effects  are  very  transitory,  and  which 
cau  be  produced  by  viu'V  differefit  snhslanci's. 

2.  After  the  injection  of  antiveiionnMis  sernm,  the  serum  manifests 
its  protective  tu'tiou,  notwithstaudiuK  tlmt  the  resistanee  of  the  ner- 
vous elements  may  have  b-en  diniinished  by  (he  injet'tiim  of  various 
jx>isous  which  act  upon  them. 

Prophylaxis. 

Tlie  complete  drainaj;;e  of  |»y»mie  abscesses  is  imi»ortjiut  for  the 
reason  that  reabsftrptiou  of  the  pus  is  very  lialile  to  occur.  The 
pyogenic  membranes  are  not  altsorbing  surfaces  as  a  rule,  hut  the 
Bcrapiug  and  medication  will  n(»t  avail  when  the  cavitv  has  a  small 
opening  and  is  kejit  for  days  phigged  with  io*'  h  vain 

hope  of   the  ciijiilhuy   drainage  sei-ured.  "ire 

necessary  and  through  and  through  dra 
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cavities,  such  as   we  have  in  {mtrid   emj>,yema  azid   iu    |>elTi« 
scessea. 

Many  rft|>ortB  have  been  made  recently  to  medical  ftociPtiiw  iumI 
published  ill  jfmrnalH  of  caHes  treat4*il  by  iho  MntiHtr»|itoeaonH 
serum,  Home  successfully,  otlieni  uu8uei*(^HHfally.  The  (iamm  fcrmlvd 
by  this  process  should  be  carefully  studied  and  the  rcmultn  mxMnled 
slundd  stjite  K|)witi*'!iU\  what  whh  the  chamft*'r  of  the  puw  fonuil  jumI 
what  juirticular  culture  of  imiuuuiziug  serum  hikl  l»oon  used.  Tb* 
ijuention  of  [irophylaxis  is  certainly  much  more  im]K>rtAnt  thnn  IhU 
ttf  trcjilriiout.  in  the  present  state  of  our  knowledge.  Tho  iu}BcU»)n 
of  antitoxin  serum  ftjr  diphtheria  is  on  a  much  more  Ki-ieutitii*  ba«iii 
than  tliat  of  antistreptococxnis  seinim  for  pyiomia,  iniLKtuach  m»  th« 
KlebM-Lr^ffliT  bacillus  was  certainly  isohiUn^l  and  the  etit»|f>Ky  ];>in>ff«ij 
several  ^ears  before  the  antitoxin  treatment  was  tmtlertaken. 

The  Hnp|K>sition  that  immunity  results  from  local  ap]iHcatioiiH  Im 
the  field  t>f  oj>erati«ni  has  U-d  to  the  ase  of  autiseptii*  drt'ssitij;*  with 
a  view  to  prevent  coutaiuiiintion.  But  further  olwenation  hjui  cn©- 
vinc<^l  oiM^rators  that  no  favorable  influence  is  exertod  by  gv^^rmicidA) 
washes  upon  normal  structures,  and  that  the  only  indicotiaD  for  anti- 
septic  applications  is  to  condmt  existing  septic  coiiditiona. 

A  very  iuten^stiug  illuHtrationf>f  the  niTect  of  antiseptic  snbstMioeii 
is  f(ivmi  by  Hen^jpjeler  in  a  rej^ort  (»f  27('i  rases  of  stniii^'uhittHl  hr^mia 
operated  uj>on  at  Zurich  from  18«1  to  1894.  During  th«.^  pcrindttf  tl»e 
use  of  carbolic!  tioid  as  an  aTitise|)tio  {i.e.,  from  1881  to  1885),  '-t8.15  j«r 
cent,  of  the  patients  died;  during  that  of  bichloride  (I'.c,  f rom  l^BiS 
to  1803),  21.1  i>fr  cent,  die^l;  ami  since  the  intrtHluctiou  of  MCiiIki 
methods  only  10.3  per  cent,  have  died.  In  48.4  jier  cent,  (if  the  R4 
fatfU  cases,  the  cause  of  death  wiis  gangrene  of  the  iul(«tin*«  uhI 
lieritouitis,  but  there  is  nothing  sitld  as  to  the  inftuenee  of  antisep 
in  producing  these  troubles. 

It  is  the  accejited  diHjtrine  now  that  as^'psis  .s^'cures  (^wit*='r 
munity  from  contaniiiiHtion  than  antisejisis  in  surgical  o|M^ratioi^ 
upon  structures  in  their  healthy  physiologicjd  st^ito,  and  few  ojieraton 
follow  the  i>nM'tice  of  five  years  ago  by  resorting  to  germicidal  appli- 
cations to  fresh  cut  surfaces. 

The  senior  author  occupies  the  mime  (Misition  which  has  lieen  held 
by  him  <luring  all  the  ncissitudes  r»f  the  war  against  germs,  aud  the 
most  mlvanced  views  of  Iw^cteriologists  are  now  eiactl\  in  uiuson  with 
the  doctrine  he  has  advocated  from  the  outset  of  this  controverav. 
His  ctmrse  has  not  l>een  a  tacit  ac^iuieseence  iu  what  was  maiulaiiiMl 
by  others,  iu  regard  to  the  hurtfulncss  or  otherwise  of  all  germic!tdiil 
applications  u|Hin  fresh  cut  8urfar<»fl,  but  at  all  times  nnd  inopjMiMitioa 
to  the  tenets  of  collea^es  with  whom  his  lot  was  cast,  he  has  openly 
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spoken  out  Lis  convictions  as  to  tbe  injurioua  cffecls  of  carbolic  acid 
iiml  Ijicliltn'ule  of  mercury  Holiitioua  in  comiectioii  with  oijeratioiiH  on 
normal  stnu-hires,  Jintl  he  hiis  consiHteutly  niHiutniued  tbjit  their  iiao 
waa  atlmissililti  only  in  septic  conditions. 

A  uoruiiil,  herdtliy  HtructTire  doen  not  call  for  the  applicution  of 
gemncidpH,  but  when  tho  tiflrtues  have  undergone  contamination  anti- 
septic applications  are  roqnifiite.  It  is  held  by  some  strenuous  op- 
ponents <tf  poisfinouH  dm^H  that  inuocmnis  agents  may  be  em])loyed 
as  antisejitics  with  a  satisfactory  result.  Yet  it  is  the  practice  still 
with  sonic^  uiembei-s  of  the  profession  t-o  emjtloy  solutions  of  carbolic 
JK'id  and  corrosive  snltHniate  upou  delicate  tissues  withtmt  regard  to 
the  serious  resultjs  of  their  absorption. 

There  is  a  phase  of  septic  development  to  which  jtoteut  KPrmi- 
cides  are  applicable,  and  when  jl  local  source  of  coutaminatiou  exists, 
whether  it  is  associated  with  bacteria,  fun^i,  or  ]>toniains,  tlie  most 
vigorous  nse  of  antiseptic  measures  is  demanded.  It  is  evideut  that 
septic  pn>ces8e8,  which  unctTutrolled  would  lead  to  so])ticjeniia,  are 
arrested  in  many  instances  by  correctives  of  various  kinds,  and  a 
prompt  resort  to  autise]»tic-s  and  ^a-rmicides  is  iudiciited  to  arrest  tlie 
progressive  contjiminntioii  of  the  general  organization  from  Ihe  local 
sejitic  ])rc«'ess. 

Arloiug  and  Cliantre  hold  that  the  essential  agents  of  ]>nrulent 
surgical  infectiuu  are  the  ordinary  nacrobes  of  suiipurafcion.  Should 
other  microhrs  lie  present  in  the  lesion  with  any  freijueucy  they  arc- 
to  be  regardi'd  in  the  light  of  roniplicalioiiH,  ami  not  as  necessary 
factors  in  the  development  of  tlie  luirnlent  infection.  A  purulent  in- 
fection can  result  only  when  the  strop ttx-occus  (the  authors  confine 
themselves  to  that  form)  is  endowed  with  the  same  virulence  as  it 
l^ossesses  in  the  acute  and  severe  forms  of  pur-rjieral  septicaemia,  and 
not  with  that  which  it  exhibits  in  single  jihlegmnn  or  erysi]>eliis. 

Though  (4iological  relations  between  purulent  infecliitu,  pnerjieral 
septicaemia,  and  erysi]iei!is  nia\  be  suspected,  yet  it  ranuot  be  jtroved 
where  and  how  tho  change  in  the  patliogenic  properties  in  the  strep- 
tococcus, productive  of  difl'ereiit  clinical  conditions,  is  eireeted. 

E.  L.  Keyes  says  that  heabliy  urine  is  sterile,  while  pnndent 
iiriue  is  always  microbic,  and  that  niicrobic  infection  tal<ps  place  from 
within  the  body  l>y  anumberof  methods  iu  the  course  of  disrasi*;  it  is 
often  brought  abmit  i\v  tlie  instrumental  raanenvres  on  th*»  [tart  of  the 
surgeon.  A  healthy  organism,  tho  bladder  bei"'»^*»Arous,  may  cojie 
successfully  with  such  niicrnbic  invasion,  hi  »utaneoiis1y, 

or  with  a  little  aid,  of  uU  damage  arisini  t  little  ttr 

no  inflammatory  resiKinse.     A  suitable  '  soil 

is  esseutial  to  the  i>ropagation  and  per]  i- 
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tioinona  upon  the  wriimry  tract — after  loiurobio  iu^-aaion.  TLbi  cxid- 
ilition,  iiit^jnsiHfr'il  l)y  trauuiatimn  ami  [)Lvsical  weakiu^s,  u>'*  '  '  ' 
(U'geuerutive  variety,  is  UK^st  iuteiiso  whero  there  is  vesical  di- 
with  atouy,  aud  whcu  the  urethra  are  dilatoil  utid  Die  kidDe^s  iuvnlTHd 
in  the  changes  incident  to  ieuHion  l>elow — namelr.  atrophy  aiul  •cIp- 
rosis  iilw^vo,  with  or  without  surface  catarrh. 

Under  theao  circumstances  Hur^ionl  |tyeh>uephritiH  ia  tuottl  likdr 
to  dechirf)  itaelf  ha  a  reHuIt  of  mirruhio  iuffctif >n  from  Violov  foiwAion- 
ally  from  iibtive)  in  tliocoui-Ht^  t>f  KUpptirutiv**  diwviAo  or  after  ii|it*nUiw 
interference.  Asepsis,  anti8e|>sis,  aud  sti^ritizAtiou  of  urin4«  are  ends 
to  1)6  aimed  at  in  genito-urinary  sui*i;ery,  Imt,  liko  all  other  fO^pjiteftt 
gotxlH,  are  not  3  et  a.ttiiiued  in  iH^rfection. 

That  micrococci  are  aasociated  with  the  progrofls  of  di*H*tfWi  u>> 
volvin^  the  diflforent  structures  luis  been  deoionstruted  clewlr  hr  Ibe 
microscope;  and  esiierimeuta  tend  to  prove  that  certain  dinorden*  «» 
propagatetl  f  n>ni  one  person  to  anotlier  by  means  of  such  gn^nus.  Tbe 
modes  adopted  for  testing  the  iutrodnctiou  of  microbes  iul<>  ihe  itrft- 
tein  have  not  afforded  any  conclusivt^  evidence  aa  to  tlie  vtiologioal 
fiu'tor  in  the  developmnnt  of  morbid  products.  But  the  obi«en'nti<m 
t»f  bact^^riolonists  has  K'*iio  ver\  far  towards  establitshiuf;  tho  rxiateniif 
of  Hiiecial  forms  of  biwilU  in  different  types  ctf  dim^iM-.  Wiethi^ 
these  various  ni<Hlit]cati(»us  of  tlie  Imcterial  order  entj''r  ah  a  r»UB«- 
tive  element,  or  simply  as  a  coucomiUtnt  of  the  several  disorders  with 
which  they  are  associated,  lias  not  l>ecu  satisfiu'ttjrilt  ebicidated. 

If  tlie  investiKatious  should  Iw  nmclusivein  n^pird  to  tbeoonataiit 
ap[>eArance  of  distinct  l>m*illi  in  a  lar^e  profkortiou  of  disi'auwM,  i^aa 
t^>  serve  the  purpf»se  of  diaguoAis.  it  would  conduce  ^^reatlx  townrdi 
placing  medicine  aud  surgery  uihju  a  scientific  iKisis.  Tliis  bving 
attaineil,  the  next  step  to  Ixi  aimed  at  is  the  therapeutic  tnc^sar^ 
whidi  may  prove  eflicatnous  in  eliminating;  these  morbitir  agents  fnim 
the  different  structures  of  the  body  and  cornH*ting-  their  raTai^  in 
the  organs. 

A  grave  x»oint  for  consideraiioD  in  connection  with  the  den^ii- 
iiieiit  of  bacteria  iu  the  pliysical  organi/jxtion  is  whether  Uwm'  are 
hmtful  in  the  living  condition  or  aft^r  Kwing  tlieir  vitality  aud  acting 
AH  ptomaTus  in  the  or^anB.  If  the  analogy  o(  the  growtli  antl  tbo 
d*»cay  of  hydatids  in  the  tissues  can  hold  in  the  case  of  IwuMoria,  it 
may  l)o  inferretl  that  the  chief  harm  rt?sults  from  tlu'ir  dn.-ith  and  iW 
compositiou. 

A  very  inter»wting  new  of  the  relation  of  louc«vvteH  1.1  1  .i  "■  r  ► 
li*i«  Ihh'U  pii^ente4l  by  Kutton,  wh<i  claims  that  an  tnt(*rniiuab]p  wiu 
is  carried  on  Imtwecu  these  infinitesimal  antagonints  in  tlw*  orxnuixa- 
tion.     If  the  former  previiil  health  is  secured,  but  iu  caae  Uie  Utter 
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exert  a  cimtroUiug  iufluiuio,  tLo  roHult  in  iliHe&Ho.     TLe  object  of 
luedical  Hrienre  ia  to  nid  the  leucotyteH. 

At  tliin  time  the  luetlioul  pnifeHwion  is  uiulorgoinK  ii  iiK>st  iuter- 
eutiiig  traiisition  froiii  tin*  extreme  viewH  whit-ii  have  been  belil  hy 
Home  in  rpffjird  to  the  emplovment  of  peraiicides  iu  surgical  practice. 
Thpvo  was  a  time  witliiu  tlio  piifit  decmle  wlieu  it  waH  doemcd  to  be 
BLUeiitilu:  iLJid  jn'o^rt'SMivt?  lo  useiuitisejitic  uieasureH  of  tlie  iiioHt  oiier- 
getio  kiud  in  all  ojieratinua,  whether  there  was  a  weptiy  element  to 
conduit  or  myt  lint  thanks  to  the  mutnrc  iuvestiKiitiou  of  thn  elTeetH 
of  geruiifiden  uijon  uonnfil  stnu'turen  bv  biict(M*iol(igiHts  cti"  tim  }ii^;li- 
eet  order  of  tjUfditieations  for  this  elaKw  of  wnrk,  it  hnn  ln-t'u  ih'inon- 
Htrated  that  tho  Ho-euUod  antise])tit' a^^'ents  are  eafuibU-  nf  Ht-ltiiiK  np 
Kcjitic  [irneesscH  in  liealtli\  tisHm's,  The  bdil<'H  :tre  rinn-  turued,  anil 
iurttead  of  a  BurKf'"n  being  ennipromised  bv  eliniinatinj;  germieides 
from  ins  RnvKieal  prorednros  in  firdinnry  canes,  (lud  cmithiing  hiw  irri- 
gation of  reeent  woiiuds  to  .simple  Hterili/.ed  water,  it  Ih  tlie  one  uho 
departs  from  this  conrse  by  tlie  pn>])hiynientfif  Holutions  impregnated 
with  toxic  ageiitft  T;\ho  is  Ik'UI  reK[JoiiKibl<«  fnr  the  conseipienees  of  the 
abHorplion  of  (liest^  poisons.  There  was  a  time,  and  that  recently, 
when  proniinent  membei-H  of  tlio  prnfeHftion  would  hnvo  gono  into  a 
Court  of  jUHticf  ami  testititMl  tliat  another  jihyHieiau  or  surgeon  who 
had  failed  (n  ns*^  the  Ho-PHlhil  antiseptic  treatinr'nt  in  a  given  case  had 
failed  t<Mlo  Ids  dnty,  even  if  he  was  not  lialde  to  a  charge  of  nial- 
praetice. 

Uiit  h't  UHeounider  where  this  conservative  practitioner  now  standB 
with  tlie  develojnnent  of  Hcience  in  tlm  researcIieH  of  bacteriology. 
"When  there  in  aseptic  contamin/ition  in  a  iiart.  germicides  are  indi- 
cated for  the  correction  of  this  \iti:ited  couditioii  and  Hiiould  be 
carried  no  further  than  rcipiisite  fin*  this  purpose.  IJut  in  case  tht^re 
is  a  healthy  and  nnnnal  stah-  of  Htrm-tnres  iuvolveil  in  a  cutting  o[ier- 
ation,  there  eau  be  n(^  inili<'ation  for  imtisepties  muiI  thrir  use  is  only 
CAlcnhit^'d  to  do  harm  by  absori)lioii.  and  lln-  best  mm  in  tlu^  pmfes- 
sion  liHve  ceased  to  em])h>y  them. 

The  most  energetic,  and  lience  tlio  most  lik('l\  to  cmiso  ndseidi'f, 
is  corrosive  snblinnite.  In  a  paper  l»v  Dr.  Ap  Morgan  Vance,  of 
LoniB^Tlle,  in  the  MtiVu'nl  ami  Smyit^d  /{(fmrfn;  it  is  statt^d  that  three 
veal's  ago  Welch,  of  the  Johns  Hi>]>kins  ITuiversity,  made  a  refiort  iu 
which  hB  mentioned  nniin'mus  experiments  with  sublimate  made  with 
u  view  to  rind  outHonicthing  jdmnt  the  jwtion  and  |>ower  of  this  di*ug. 
"I  think."  Hays  Vance,  "it  is  proven  U'yond  all  doulit  by  liis  experi- 
ments and  by  thos*-  df  his  attendants.  j«artienlarly  Abbott,  Unit  the 
pres»?nt  position  of  liicldorid<ns  ratlieragiiinht  its  use,  and  that  it  does 
more  harm  tliangooil.  If  the  solution  V)e  of  sutHeieut  strength  to  Imvu 
Vol.  xv.-;iy 
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any  effect  u[)on  gernia  alreatly  there  it  will  cauxe  uecru^iii  aud  prerent 
healing  of  the  wound  an  wo\\  hh  prodm-e  a  lietter  niduH  f<>r  tht»  jin»- 
ducti<ju  uud  operation  of  the  luieroorj^anisuw."  In  the  light  o{  tluv« 
and  of  other  ex[>eri]neiitH  mentiouod  iu  thJH  ]>aper,  it  lh  phiiii  tlmt  fur 
nse  iu  Hurgieal  practice  the  sohitiooft  of  coiTosive  snhlinuito  do  not 
{lOBHesH  the  advautages  hitherto  attributed  to  thetu.  AVu  war  hv 
allowed  to  refer  thoHe  who  ntill  cliug  to  tliis  idol  to  the  |iraetind 
remarkx  of  Dr.  Vauee  on  this  Hnl)je<'t,  as  follows:  "Two  yemn  hico  I 
ceased  the  use  of  solutions,  particularly  iu  fresh  wrumda,  and  hare 
lately  ceased  to  use  them  at  all,  even  in  suppuratiiiK  condiiioim.  I 
have  ftiund  iu  my  practical  work  that  since  I  cejised  the  niie  of  MuWi- 
mate  solutions  I  have  had  much  more  uniformly  gocKl  ri*-sultK  hv  un- 
ing  simply  sterilized  water."  I 

In  his  address  at  the  oi)eniuK  of  the  st^ssiou  i>f  the  Situthi'ru  Mr»li- 
cal  College  in  1H88  the  seiiior  writer  inmle  his  ptiaitii>n  ch*Ar  u[Min 
this  subject  iu  the  following  words :  *  With  the  lights  before  the  prr>- 
fession  iu  regard  t^^t  the  cases  of  i»fa8oning  resulting  fnmi  ev#»u 
most  cautions  employiuent  of  recogni/t^d  dilutions  of  Ixttli  rartKili 
acid  and  bichloride  of  mercury  in  surgical  dn«sings  I  am  forciWv 
impresscil  witli  the  conviction  that  tliey  should  U>  dificanliHl  in 
oi>erations  n|H>n  iiormid  structun^/'  In  th»  dis<>nssion  u|Kin  MM*plia^ 
anil  antiseptic  surgery  l>ef<>re  the  Medical  Association  c»f  Georgia 
in  1890  he  used  this  language:  "The  excessive  use  of  carbnlic  mai 
and  ctJiTosive  suhliinate  as  washes  to  al)sorl»ent  surfai*es  cannut 
otherwise  than  hurtful;  and  tlie  practiced  results  iu  siHtittg  up  iltiwr^ 
ders  of  various  kinds,  with  not  a  few  fatid  results,  should  be  a 
ing  to  surge<»ns  against  the  uimecessary  employ  m«'nt  of  thcM  Afccu^* 

The  prestige  of  antiseptic  surgery  was  such  ten  years  ago  that  a 
surgeon  who  dared  to  neglect  the  recourse  to  verniicidal  n[>fdiratii 
in  his  operations  was  flt\led  an  old  fogy  and  unworthy  of  reoiigniti^ 
by  tliose  of  the  advanced  antiseptic  ]>ractice.  Tlie  7A'h\  in  pro| 
ing  what  wiis  call(>d  Listerism  reached  such  a  pf>int  that  a  si 
who  might  have  ni\  uutowurd  result  without  obser\'iug  itA  tenela  wi 
have  had  the  testimony  of  its  defeudera  against  him  iu  a  suit  for  mal- 
practice, and  he  would  liave  Im^u  platted  iu  a  most  emliarraHsini^  atti- 
tude 1>efore  the  mt^lical  world.  Butachange  has  cohim  overth** spirit 
of  the  surgeon's  di'eam  at  the  pi-eseut  day,  and  iusteml  of  lieing  on 
the  defensive,  the  opponent  of  germicidal  washes  in  normal  stmctui 
is  now  (xxmpying  the  offensive  jmsition.  The  heading  lMu*t4.'riohigiB.t 
t4.Klay  are  supporting  him  in  c^imdemuiDg  all  iKiisouous  applicati«i 
excepting  only  to  wounds  already  contaminatiMl  which  cnW  for 
rection  by  antiseptics.  In  these  alone  is  the  socatlwl  autitM^^p 
surgery  warranted. 
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The  hi^h  authority  of  the  Johua  Hopkiua  faculty,  heiuU*(.i  by 
Welch,  irt  arraye<l  a^^aiast  tho  employment  iff  any  yt^rmiruhil  or  |iro- 
pLyljiftit!  soiutiniw  in  njieratinf^  upon  normal  Htnictiires,  aud  stori- 
liz^'d  water  only  in  used  in  wiiHliin^  frenh  cut  HiirfacoH,  In  ti  vwy 
iii-struetivti  disfU8siou  upon  the  radical  o]>enttiou  fm-  heriiia  hcfarethe 
Southern  Surgicjil  and  Gyuec4)lot^dcal  Association  at  Louisville,  Dr. 
Howard  A.  Kolly  criticisod  tho  teL-huiipio  of  a  colleague,  whet  thnu^ht 
it  prufuT  tn  I'ljuduct  tho  entire  operatitm  under  irrigatirtn  witli  a  weak 
sublimate  Rohition.  "I  would  urga  bim,"  he  gaid,  "to  al^audon  the 
uae  of  solutions  of  the  bichloride  of  mercurj*.  Tho  value  of  the  in- 
hibitory power  (»f  thirt  dnig  over  germ  life  is  more  than  cnuuterlKd- 
anced  by  its  jiecnjsiug  effect  upon  the  tiHsnes."  Notwithstanding 
tho  nn'st  pronounced  expressions  of  those  Ik-sI  qualitied  tf>  judf^e  (if 
the  injurioas  eff^^cta  of  irrigation  with  mwcuric  Holntions,  it  in  found 
that  Home  memlierfl  of  the  nieilical  profpHfiion  continue  to  uso  tliem 
from  force  of  habit,  and  they  mast  learn  by  bitter  experience  to  aban- 
don the  err«)r  of  their  wavH. 

The  elemeuUiry  aJid  fuudameutal  r|ueHti(m  in  regard  to  the  animal 
or  vegetable  nature  of  tho  germs  of  disease  occupied  bactf'ri<)logists 
for  many  long  years;  and  tliougb  it  Iijlh  been  finally  accepted  as  the 
established  doctrine  that  imtst  <tf  these  germs  are  of  vegetalile  origin, 
wo  cannot  nAy  implicitly  upon  tlje  resultsof  t!iis  investigation.  Tin' 
division  of  microorgauisnis  into  tho  coccus,  bacillus,  and  spirillniu 
gives  the  staj'tiug-point  for  a  multitude  of  subdivisions,  and  tlie  vocabu- 
lary is  constantly  increasing  as  new  workers  come  inti»  the  iir'lil.  A 
rectuit  writer  thinks  it  may  eventually  liecnmo  possible  to  neutralize 
tbeetTeet  of  the  most  deadly  microbe  by  generating  a  variety  inimical 
4jr  destructive  to  it.  By  this  achievement,  bacteriology  is  claimed  to 
have  taken  a  new  departure  of  which  it  is  impossilde  to  forecast  the 
consetpieni'ps  in  the  future. 

It  is  evident  that  many  elaborate  disquisitions  nu  tliis  subjeut  are 
not  biLsed  upou  a  personal  knowledge  of  tlie  facts,  and  tlie  authors  run 
into  iucouHistpncies  in  explaining  the  outgrowth  of  their  theories. 
The  relations  of  bacteria  to  diseased  ]}roceKHeH  inthe  organism  dejiend 
to  a  very  large  e.xteut  uitou  the  predisposition  of  tlie  Htiiictures  to 
take  on  disease,  and  ujiou  the  develojiment  of  !eucocvti-s  which  arrest 
the  morbid  eifmeut.  It  is  lndd  generally  by  bacteri()lugists  that  the 
preilomiuauce  of  jihagocytes  in  the  tis.sues  whii-h  liiay  Iw  involved 
prevents  the  hurtful  intlueuces  of  bacteria  and  tli:ii  (he  iiljagorytic 
process  seiTes  as  a  *•  'ist  structui-al  disonhMs.     Indeed 

it  is  queationabi  'croorgauisms  cause  diseaae, 

and  it  may  be  fj  '  vitality  in  the  niirrococci 

is  the  Buurce  of       ^^^^^^^^^^^^^^^  I'bid  develo])mcnts. 
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This  leudfl  force  to  the  view  that  ptoniJiiiiH  havo  au  iuiiMirtaiit  T**\f 
in  the  disorders  of  the  physical  orgaiiizutiou,  aud  the  iuipn^Hiou  hito 
been  growing  that  this  is  the  septic  element  in  the  HUjipuralivi!  hihI 
destructive  results  of  any  contamination  from  without.  It  is  cvidfut 
that  ptomains  contribute  chiefly  to  the  dpvph>puient  of  Ht'|itica'niia  iu 
most  cases.  A  ptomain  is  defined  by  Fcwter  to  In*  "iiu  alkah>iil 
formed  as  the  result  of  puti-efaction  or  abnormal  f<*rmentativi»  rhanp-s 
taking  place  iu  au  organ  after  death  or  as  a  constHjuenrr  df  m<irbid 
action  during  life.  Ptomaius  are  probably  in  all  casi'S  due  tt>  th**  dt- 
com position  of  putrid  or  other  organic  comi>ouudH  by  iMicterial  actiini. 
Some  ptomaius  are  poisonous,  others  are  i)Iiysiologifally  inert."' 

An  exjMiriment  has  In'eu  made  with  jjeroxide  (»f  hydrogi-u  ami  tin- 
ordinary  i)reparatiou  <tf  i»ermanganate  of  potassium,  teudiug  t*>  f*hiiw 
that  lM)th  would  act  well  in  conjunction  by  the  fnn*  liU^nition  of 
oxygen.  The  |)eroxido  of  hydrogen  should  not  1h»  iLsed  in  siuuseM  with 
no  exit  or  in  the  abdominal  cavity,  as  too  much  oxygen  may  ln»  goni*r- 
ated,  and  hemiplegia  Inus  residted  from  i)ressun». 

A  thorough  comprehension  of  the  normal  condition  of  tlie  variiaw 
stmcttires  which  enter  into  the  composition  of  the  difl'erent  orgahs 
of  the  IxKly  is  a  i>rore<|uiHite  to  an  uudei-standing  of  their  disorders  and 
diseases,  and  some  familiarity  witii  biology  and  hiHtc»h>gy  is,  thi-r*- 
fore,  essential  todueeiitering  uptm  an  investigation  of  septic  truublfs. 

Tlie  jtractieal  bearings  of  iiy;einia  and  sei)tic;i  iiiia  liave  ( ii»iip»ii  .nU 
in  various  forms  i-oiineeted  uitli  surgical  work,  and  more  »  s|«-ei:i!i\  in 
wliat  has  In-en  designated  as  aiitise]itic  surgi-ry.  This  lias  Ihtu  «I»'m]- 
oped  cons|(ieuousl\  by  Lord  Listers  nietliod  of  treating  surgiral  cast  s 
with  special  n-gard  to  tin*  presence  (if  septic  features  in  tli«'  struetuns. 
His  concej)tion  of  the  surmuiidings  of  a  patient  being  atti-nded  with 
contaminations  extending  to  the  field  of  operation  In]  to  \;triou- 
antiseptic  devices,  and  especially  to  S4'curing  cleanliness.  Out  "f  th'- 
vast  array  of  el.diorat^'  dressings  which  were  inculcated,  little  r*  luain-' 
to-day  of  *■  liisti^rism"  excepting  the  scrupulous  avoidan<-e  *if  tilth  »f 
every  kind,  eonstituting  asepsis.  In  so  far  as  the  Inter  i\p.iienei- 
(»f  Lord  Lister  may  guide  surgeons  in  the  ust^  of  germiciiljil  ag«  iit-*  f<tr 
ojterations,  all  are  aware  that  he  now  pn'fers  carlHilic  a<-id  \v;i?»hi  -*  t*- 
tliose  of  corrosive  subliiuate,  and  that  they  .-in'  employed  with  gnat 
caution.  Jlecoiilincs  the  applicationof  antiseptics  to  sej>tic*-(  mil  it  i»'i.-» 
of  the  parts  involved  and  adheres  mainly  to  cleanlinesH  in  tin*  iih^sii- 
logical  state  of  the  tissues. 

Much  credit  is  due  t*)  Lord  Lister  for  drawing  tite  attention -f 
Hurgeons  to  ilie  iniportanrr  of  avoiding  contamination  b>  tilth  of  ;dl 
kinds,  but  the  large  following  he  had  fornierl\  in  iintise]itic  surgei\ 
has  gradually  *h'creased.  until  the  vast  majority  of  gynecologists  and 


nnrgoiniH  nf  tlie  in*e8eat  iliiy  rely  exohisivoly  niM")u  Aseiitio  meftsuroB  in 

iioriua!  tissm^H. 

Aiuoiii^  lliOHe  who  liikVH  taken  part  in  the  simly  tif  luu'toriolo^^y  as 

jiUifnl  1*1  surj^ery,  we  Iiavfi  wutrlunl  witligri'at  inti'ireMt  lhotluvi?lo|mioijt 
(if  the  t^ciiii  th€!ory  of  tho  ori^i!i  <pf  dirtcjiscs,  uiiil  yi*t  hnvti  uut  Ite^ii  so 
CMiTieil  alon^  with  tlie  t'uirent  <if  ni>]niou  hh  to  i^»nnr«  Piitirelj'  the 
fa<:t  that  fhuK  f;ir  it  hiiH  not  jiiot  all  tlie  rcijuirpiiu^uts  f(tr  ernuprpheud- 
iiiK  i.')ithnh>Ki*-*"l  cnmUtions.  Without  (liHcn-ditiiit^  Hcii^ntitit'  experi- 
ineutHtion,  we  htihl  thrtt  thrro  in  tjiiitu  Hufficient  evitloiin*  that  grave 
mistiikoH  hnvfi  lici-ii  made  in  thi^  nuuln  of  iiivcHtif^'jitiii^;  tlio  relatifnis 
i)f  fHUseund  rlFfct,  roiiucct^'d  wMh  the  iuvhciici^  of  h  inirrnbinl  eh^nu'iit 
in  tl»p  dift'ereut  |ifirtH  of  tJie  orgaTUKin.  That  Home  disPHHes  are  udI- 
fonidy  iicconipjiiiii'd  witli  luicti^riii  f»f  u  d<'fiiiite  kind  dues  not  Kiiffie»i 
to  ^'i^^^  a  Hnal  d4'cisi<)n  iis  to  the  ttiokii^irul  fiit'tor  in  Iht'He  tliHeiweH; 
and  much  leHH  isitaronchiHive  imlirfitionfor  the  therapenticmeannres 
which  aro  rocinired  for  tho  roiicf  of  sueli  diHoi-dcr. 

Thn  jytaiPial  lH'li4'f  that  rvpr'i'iini4jtati<ni  ufnin  iuft^rior  auinials  in 
tiieir  normal  condition  of  health  may  l>e  n*lie«l  ou  aA  a  gnitle  in  ]>er- 
forniinK  sinyioal  ojioratioBrt  npoii  tho  Imnian  l>^•i^^;  does  not  tjike  into 
the  iufountan  iniiiortjint  fiu-tor  i"o]iini'(4*d  with  tlie  piithohigiral  <'on- 
dititm  of  the  HtrurtnreH.  There  may  exist  sinh  nunlitiratioHH  from 
arute  iuflammaloi y  pviieessi'S  an  to  ]irrclud«'  an  ojn-ratiou,  or  there 
may  \h}  pri'smt  rosults  of  ohr.iuir  iutlanirnation  of  tlm  tiwHUrH  whifh 
Khali  prove  ad  van  bi^eous  liy  sPcuriiiK  t^ilt'rance  t)f  Hnr^^ieal  iuti^rfer- 
ence.  The  rohuHt  alliletie  Hnhirct,  witli  Htroii^*  jinu'livitii^s  to  Iiyper- 
a'nuu,  while  enjoying  jK^rfci-t  hrahJi  nicets  ^vith  tin  m-cideiit  wljirh  'm- 
terfereH  materially  with  the  vital  fuuetionH,  and  the  hyrnl  injnrieH  eall 
for  o]*erativo  iuterfereiiee  at  tuiee.  It  is  e\'idoiit  that  a  ]»attent  under 
such  eirciinistjino's  ■will  not  hrar  ii  Kni>;iral  itna-iMhin!  ho  well  as  one 
who  liJiH  become  aLmHlonu'<l  to  the  wear  and  tear  of  a  hl(>w  inflamma- 
tory pnK*e«rt  which  prepares  the  tiKsues  for  a  rewoi-t  to  tlin  linife. 

Ashhurst  wtatrs  that  "if  tho  iuterriiediato  or  iniliiMunatory  Btago 
has  fome  ou,  <»i)erative  interference  muHt,  if  pcwHilile,  he  poHt[M»ueil 
autil  the  iutlammation  has  niriwiiraljly  snhsiiled,  and  tiiitil  the  pa- 
tieut'H  condition  has  l>econ)e  assimilated  to  that  of  a  case  of  chronic 
disease  rather  than  of  traumatic  lesion. " 

It  is  true,  lnjwever,  that  se^-ondary  amputatious  ^iive  a  nomewhat 
j^reater  fatality  than  primary  amimtalioiiH,  hiirij^'  4">.r»  per  cent,  of 
mortality  in  the  latter,  with  ^lJ.3  percent,  of  mortality  in  the  former, 
out  (>f  2,755  cases  tjilmhttcd  frtim  twenty -one  different  reports  prior 
to  the  days  of  antiseptic  surgery. 

Hand  disinfection  l»y  means  fif  jmre  oil  of  turpentine  is  advocated 
by  Boeckmauu.     Ho  regards  the  chief  pr'itection  afforded  Ity  tnipeu- 
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tine  to  be  due  to  a  st>ecies  of  vamiab  or  filliuK  in  h}  it  of  tlio  pores 
tLe  skin.     His  experience  lias  been  very  witinfjicUiry,  eKjHH'iullT  w] 
turjientine  is  used  after  thorougli  ftpplication-s  of  rttrnji  and  water,  audi 
I)ernianj5aLat«of  potaHHiuiu,  or  even  bichloride  of  mercury.     TLeo! 
tiling  in  ii  surgi?ou's  fingers  is  touch,  and   this  bu^tiU^  nnu^*  is 
8troyed  and  liuiubut'ss  is  felt  after  the  use  of  carbolic  acid,  but  m 
after  the  Htimnhis  of  turi»Hntine.     Oil  of  tnri>entine  is  umhI  t*i  diKin- 
feet  bedntetuls.  tjd>los,  tl(H>i*rt,  and  all  in.stmmenls  used  for  o|:temtiouii.| 
In  an  article  on  the  "  Medical  and  Surgical  Usea  of  S}»irite»  of  Ti 
IK^utine/'  tlie  author  has  strongly  advtx-att^I  the  use  of  this  sal 
as  a  drcHHing  f(»r  wounds  aud  bruiseH  of  the  skin,  when  the  tbwi 
are  in  danger  ai  gangrene.     Tlte  strong  iudorsement  gireu  it  br  vs 
has  led  to  Ji  general  use  of  turpentine  by  many  i>hysiciaiks  in  li»«> 
Kt)uthern  United  States,  when*  it  is  cheap  aud  n*4ulily  obtaitiable. 

The  capillaiit'S  which  are  t<iru  and  manglevl  in  coDtnaod  wnvMl 
absorb  the  oil  of  tur|»entine,  which  acts  a.s  a  8t>  ptic  aud  r«»tore« 
circulatiuu  by  capillary  anastomosis.     The  nerve**  in  the   jmlp 
tissues  of  railroad  ai'cidents  are  stimidateil  ti>  sensibility  aft#*r  llw^ 
uueqiud  compression,  aud  pain  is  relieved  by  a  kK*Al  application  U 
eiiua!  parts  <>f  turpfutine  arnl  olive  oil  with  a  small  quantity  of  p 
verized  camphor.     The  iiuhIhh  f/fn'nntdi  is  not  so  dear  as  is  the  evi* 
dence  of  the  immediate  relief  afforded. 

The  m«»st  valuable  usf  of  tur]M»utiue  is  in  gunshttt  Hud  |inu< 
wounds  where  the  tissues  arounil  the  missile  or  the  iustnniieut 
pressed  together.  The  inflaminalion  which  bdces  phu.**^  around  is  all 
effort  of  nature  to  supply  blocnl  to  the  imrt.  but  this  effort  is  aided  bjr 
the  invigorating  iuduenco  of  a  diffusible  stimulant  such  as  turp(^atiii«^ 

The  i^raetice  of  sucking  punctured  or  dissecting  wonoda  as  miod 
as  an  injury  is  receiveil  is  very  serviceable.     AMdln  doing  so  ilw  o] 
erator  may  profitably  hold  a  half  teaspitouful  of  tur]>entiiifl  in 
mouth.     The  senior  author  has  recorded  a  ease  tif  bite  of  lua 
received  from   a  lx\v  with   hydroidjobia   in  which    the  woaud 
sucked  by  him  while  holding  tur|>euliue  in  his  mouth. 

The  immediate  ap]>lication  of  turiteutine  and  cjLm]dinr  to  all 
tusions  or  ecchymiwed  parts  relieves  the  condition  gnnerally 
as  "blofxl-shot."     The  l>est  application  to  bruised  cellular  I isnoei 
as  the  eyelids,  vulva,  etc.,  is  turi>entine.  but  a  |Mmltiee  shouhl  sup 
plemeut  this  with  the  heat  which  supplies  nerve  |H>wer  and  ni 
Hot  water  to  injured  tissues  has  the  same  effect.     At  the  samn 
cold  applications  are  very  well  lx>rne  by  the  tissneH. 

The  many  aud  vanous  antiHejtticK  ai)i>lii*<l  do  not  make  th"  Hani 
impn^ssiou  iw  a  direct  compress  and  niecluuiicid  supiK;»rt«  c*»mbiurtl' 
with  the  essential  elements  of  all  living  tissue,  beat  and  moisture.     A 
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dry  tlressiug  is  thoreforo  unwise,  while  all  powders  are  coufcraiudi- 
eated. 

The  ftillowiug  report  (if  an  operation  far  carcinoma  of  tlio  autrurn 
aud  of  tlie  cubit  may  servo  aa  an  illustration  of  the  valuo  of  turpen- 
tine. The  tiHsueH  were  mangled  and  tfU'U  in  extracting;  the  tumor. 
The  cireuhition,  ah'eady  greatly  iiniieded  by  the  pressure,  had  been 
further  obstrurted  by  the  preliminary  step  of  the  ligation  of  the.  ex- 
terniil  carotid  aiiery.  The  orbit  wiis  so  severely  dealt  with  as  neri- 
ons|\  t*]  endanger  the  eye.  The  delicate  celbdar  tiH.sue  waH  so  much 
inrianied  as  to  t*ln.se  the  eye.  nntl  vision  was  impaired.  The  applica- 
tiou  of  the  following  mixture  was  used  ou  the  day  following  the 
oi>eratiou : 

li  oil  of  iiirpcntiwe. 

tMiveoi] ail  51j. 

C'amplior. 3ij. 

M.     Sig.   Apply  to  tlie  part  every  two  bmirs.  so  as  to  ket'p  it  moist. 

Tlje  rjil  in  this  combination  must  Ik?  pure  olive  oil,  and  not  cotton- 
seed oil  or  "sweet  oil,"  jls  coinmprcial  oil  is  called.  Thi^  Uirpentine 
nsed  is  pure  oil  of  turpentine,,  aud  not  the  <iriliuary  "sijiritof  tur- 
pentine" of  coiunierce.  In  cases  nf  necessity  no  iJiysician  need 
hesitate  to  julvise  n  coiubinatitin  t»f  ordinary  lejif  hird  (which  may  be 
meltt^d)  and  turpentine. 

Tln^  ii.septic  and  curative  pr<Ji>erties  df  (his  4'onibiiiatiou  have  been 
thorcjugidy  tested.  Tht*  ]dace  wdacli  it  occujiiew  is  soincwliat  ilill'iT- 
ent  frum  that  of  caini)borated  oil  and  turpeutiue  as  used  abcfve,  but 
the  osmosis  jind  eudnHuiosis  going  on  in  all  absorbing  sui*faces  takes 
nji  the  st)lHtion  and  the  blood  is  restored. 

In  the  proithylaxis  of  pyiomia  and  septiea'iuia,  tur|)ent]np  is  in- 
dispensable. It  is  the  vegctidih?  substance  which  nun-n  tlian  any 
mineral  (tr  inorganic  chemical  condiinatiou  se4*ms  to  till  all  the  re- 
ipiiremeuts  tif  strict  cleanliness  and  asejisis;  at  the  same  time  safety 
in  repeated  apjilicatious  wnuld  conimeml  it  t'>  thf^  jirofession  as  su- 
j>erior  to  the  other  antiseptic  or  sterilizing  agents. 

According  to  Dujardin-Beaumetz,  terebinthinates  introduced  iiit<) 
the  system,  by  the  skin,  haigs,  nv  stomach,  enter  tin-  geneuil  circula- 
tion. Tiiey  then  decompose,  and  while  tlu;  volatile  substances  are 
eliminated  by  the  lungs,  the  tixed  parts  are  excreted  by  the  urine  and 
exercise  their  individual  properties  uimju  the  urinary  passages,  jiro- 
vided  the  hitter  be  in  a  jiernieable  ntiite.  In  health,  and  in  many 
morbid  eoialitirms,  the  terebinthinates  imitiirt  a  charact<'ristic  «Klor 
to  the  urine,  tliat  tif  vioh^s.  In  ue]>hritic  patients.  Imwever.  these 
ubstauces,  when  atlniinistered,  gradually  fail,  witli  tlie  progress  of 
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(liseane,  to  givo  me  to  tliiH  ihIof.  JiiMiuvais  rails  att4>iiiioii  to  tlit> 
»bso]ic«>  of  this  odor  in  tho  uvliie  iu  tli*^  last  stap'  of  Uri^lit's  tlisfa>«'. 
Terel>eue  is  tlio  t<uvl>iiit]iiuat<5  j)ar  t^xc*?ll<'iir»\ 

From  a  Ktiidy  of  tlui  varioiiamothodK  of  disinfi'^tioii  (»f  tln'  Imiuls. 
Weir  concludes:  (1)  Tliti  Moluti*ms  of  c(»rrosivo  sul>li)uat«*  anMimcii- 
able;  (2)  disiiifectiou  is  far  better  applied,  and  in  the  ordiT  nanit-«t. 
by  tho  use  of  njiscout  chlorine,  alcoliol,  or  potassium  iM'rniaiipthiit*': 
(3)  chlorine  is  satisfactorily  evolved  by  the  conjtnni'd  use  of  moistcii'-il 
chemical  chlorinattnl  lime  and  crystallized  sodium  carlM>nat«':  *4»«'f 
these  three  ]>rocodures,  the  chlorine  treatment  is  th<'  least  hurtful  u* 
tlie  hands. 

Dunn  hiLS  drawn  tint  attt^ntitm  of  the  ]>rofessic)n  to  ehiinisn]  its  au 
antiseptic  powder.  Its  properties  are  classified  as  folhiws:  (1)  Non- 
caustie,  (2)  non-toxic,  (3)  very  diffusible,  (4)  a  i»owerful  de<Hlori/*'r. 
(5)  nou-hygn)scoi)ic,  and  (0)  it  does  n(ttc(Mignlatealbumin.  In  ivpinl 
to  the  advuntaf^o  over  carlKilic  lU'itl,  it  d«M^s  not  injuro  the*  skin  of  thf 
hands;  and  again,  over  the  bichloride  of  mercury,  (1)  it  <1(h»s  nttt  harm 
the  instrunieuts,  ami  (2)  it  (hK's  not  coaguhit^'  albumin.  It  is  a  ]M>wer- 
ful  autis(^>tic,  destr(»yinj<  virulent  f;erms  in  1 : 1(),(HH)  solutioiL*^. 

Men^^e  sugt^ests  tht^foHowiug  way  of  disinfeeting  the  hands :  Tlior- 
<mgh  mechanical  cleansing  by  means  of  hot  water,  alkaline  soap,  ainl 
brush,  carefid  attention  being  paid  to  the  nails;  after  that  I<»ng-e<ti;. 
timied  softening  of  tlie  hands  in  water,  then  thor<Higl)  disinfection  ^f 
the  skin  l>y  nK'aiis  4)f  a  water,\  or  weak  alcoholic  solution  *'f  subli- 
mate, soaking  in  seventy  percent,  alcoliol,  and  drying  with  a  .steri  It- 
towel ;  iinally  jiouring  a  parailin-xylol  solution  over  the  hands  ami 
then  drying  witli  a  st^-rile  towel. 

The  diseov<'ry  of  the  presence  of  the  staphyl(H'<K'cus  epidcrmidis 
albus  has  given  rise  to  the  desire  to  destroy  it  completely  in  pit- 
]>ariiig  the  han^ls  t}f  the  surgeon  for  surgical  operati(»ns.  Tin*  |»athi»- 
genic  jiower  of  this  jiarticular  microbe  has  never  Ihm'u  j»n»ved.  but  it 
is  known  tliat  it  is  found  in  the  glass  drainage  tul«  s  in  Li]iari't«^- 
jnies,  when  their  <'ont4'nts  are  carefully  examined  microseopi»*idl.\ . 
Now  this  has  l«en  construed  to  mean  that  the  microbe  which  is  ordi- 
narily harmless  externally,  when  allowed  to  go  internall\  anil  in  con- 
stant c()ntact  with  the  denuded  surfaces  will  occasion  suitpuration  b\ 
a  spet'ies  of  iiieiamorpli«»sis,  and  often  may  Iw  olwerved  hiter  as  th*- 
staiihylococcus  j)yogen<'S  aureus  or  albus.  Tin*  most  emphatic  pr<^ 
tests  of  Lawson  Tait  and  J.  F.  W.  Iloss  against  fear  of  this  microU- 
has  been  made  known  to  the  world  by  a  ('om|iarison  of  statisti<*s. 

In  a  discnssinn  of  the  relativ<'  merits  <>f  ciUTosive  sublimate,  sim- 
ple snap  and  water.  Fiirbringer's  meth<id.  combinati<ms  of  the  tw(»  first 
named  with  the  us*^  of  tla^  nail  bnish  ami  alcohol,  ami  strtm^'  solu- 


tiniiR  of  pprmanpiimtfl  (if  imhisHiiim,  UovviikI  A.  Ki^llv  lins  ;ulvocHte(l 
tlio  Ititior  JUS  tlir  ln>Kt  lUfiuiHtif  li!LU*l  tliNiiifi-ctinn.  Il*«  Iiuh  hIhiwu  tlint 
the  genim  are  l»pnii]nlK><l  by  rorroHive  Kiililiinut*^,  Uiit  tliat  a  roinlii- 
uatioTi  with  Jilbniiiiu  oocurfl  filsn.  riml  tliat  it  in  iiut  Kaft^  nr  oxiitHlieut 
t<j  employ  tliiH  HultstaiU'f.  Aftor  iisjiij;  )M.'i*Jt)ni]^;aiiHU'  nf  ]Kitii«Hium, 
tliR  Htain  of  whifli  in  iv'inovetl  from  tlui  liaudK  by  oxjilic  nrt<l,  lie  fimlK 
the  fikiu  jieHfitly  Ht<>ril(\  TLo  uso  of  |»pniiungaimt<>  of  i:<ptasrtixnn  is 
Hafe,  ninl  it  is  bm':l+^riolo^im!ly  (exactly  what  it  is  cliiiicully,  tlm  l»t:Ht 
iliHiiifi'i't'iiit  niul  deodorant,  niul  nt  tli**  nanio  tinio  tlit^  Hafest. 

No  liinttj'i*  wlmt  iiuprovoinruts  in  siirjjical  t^H-huiiiiiP  iniiy  1hi  innilo 
in  tlu'  fiituiv,  it  is  certain  tliat  tlu-y  ui!l  always  In-  in  tin*  direction  (yf 
tilitaiuin^c  and  preHer%*in^  more  iterfnet  asppsiH  in  tin*  direct  linndHii^; 
of  the  tisHUOH  involved  in  u  wound.  Xotonly  fr)r  the  sake  of  simjilic- 
it\ ,  hut  also  for  th<>  sake  of  scieutiiic  accuracy,  is  it  desirable,  in  dis- 
cuHsin^  the  luetliods  of  operating  and  of  prosen'ing  aHejmiK.  to  discard 
iniiintijn  which  are  nniniportnut  or  even  irrelevant,  and  to  oonceutrato 
(Uir  attention  upon  llutse  details  which  actually  d'4erniine  the  inva- 
sion or  exchiHinn  of  wound  iufetrtiori.  That  this  lias  liH'eii  the  ten- 
dency I  if  Hur^eoufl  ever  nince  they  bei'anie  tlionmghly  faiailiar  witli 
the  teju'iiiu^s  of  Lister  is  slmwn  by  the  disappearance  of  Hie  carliolic- 
acid  si»ray,  f)f  caustic  and  irritatiu^c  tlonchi's,  of  iodofftrni  powder  and 
nieilicated  dressings  as  applied  tt>  clean  wounds,  and  nf  a  host  of 
applications,  each  of  which  luis  had  its  adv4»cat-os  iw  beiii^'  favorable 
to  all  <H*11  ^^rowtli  excepting'  such  as  was  septic. 

FtM-tunately  most  of  the  tvbjects  that  como  in  direct  c(»ntact  with 
wanuds  juade  by  the  sur^;eou  can  be  rendered  jierfec^ly  Btcrile,  and 
not  only  sterih*,  but  also  non-in-itatin^^  tn  the  tissues.  The  use  of 
heat,  fiur  HJost  reliable  disiufectaut.  has  favored  the  attainment  of 
this  object  more  than  any  rutlier  improvement  that  lias  iHieu  made, 
and  iiiir  instruments,  ligatures,  towels,  and  dre-HHiugs  can  all  Ije  made 
lH:*rfeetl\'  st^^rile. 

M<'Burney  has  asserle<l  tliat  a  dozen  men,  all  of  whom  hav(*  on 
the  Hame  day  attended  very  Hei)tit'  i'ases,  may,  witlujut  cansin^^  the 
least  infection,  U*  jireseut  ut  the  performance  of  any  operation  if 
they  do  not  come  in  actual  contjiet  with  any  person  or  object  directly 
concerned  in  the  work.  Tliere  Is  no  dilhcnlty  to-day  in  having'  ab- 
stklutely  sterile  clothin^%  water,  sponges,  towels,  li^atiires,  sutures, 
instrnmenis,  and  other  utensils.  If  these  storilo  ol)ject.s  are  nniuiiiu- 
lated  with  a  projver  rej^'ard  for  aseptic  technitpie,  they  never  in  tliem- 
Helves  cause  disturbance  of  hculiiii^.  The  real  Hoiirc4'  of  infection  of 
n  Witnnd  deliberately  nwule  by  a  careful  surj,'eon,  who  uses  perfect 
nniterials  and  handles  them  jterfccHy.  i^^  to  be  sou^ht^  act-nrdini^  to 
McBurm'V,  either  in  the  skin  (tf  the  p.-itidit    nr  in  the  hands  of  those 
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dirpt'tly  concerned  iu  the  o|)f ration.  Snwly,  if  the  Rkin  of  Uie 
tieut  were  a  very  K^^ty  iwHy.  we  slmulJ  rnrely.  with  Kuch  proro-" 
cutiou,  flee  |ierfe<>t  heuliiig  <if  u  wouiul.  It  18  also  wt*II  kiioWB  ihftt 
8uch  operations  as  con  be  douc  without  having  tho  fiugoTB  tooi^h  the 
wound  at  all  give  very  clejin  rPMHltn,  and  yet  thp  ^latient's*  nkiii  ift  CQt 
;ind  JM|ueezed  with  inHtmmentrt  and  penetrate<l  with  matures  at  muiT 
iliflferent  pointa.  and  the  forceps  which  pick  up  the  skin  also  pick  ap 
the  deeper  tiHHues.  It  in  very  |irol>al)le,  at  leawt  judging  by  clinical 
ex|>erieuce,  that  the  patieut'n  skin  is  8eUh:nu  lui  activo  fjM-tnr  in  detrr* 
mining  the  infection  of  operation  wouiida.  In  fact,  Uie  hand  \a  left 
nearly  aloiio  to  provr  it«  inncirrtico. 

When  (me  cou-sidnrH  tlie  nuniW'r  **l  haiuht  employtxl  in  Ihtk*^  ■hm'j 
ntionH,  often  an  many  iis  tim  or  twelvis  each  one  itf  which  may  be*  a 
Hource  of  infection ;  wlieii  one  couriiderw  also  the  difTorent  •pmtitiea  of 
the  8kin,  the  dilTcrcnt  cliiiractt^rs  and  hahits  of  tlie  indi\iduHU,  thn 
different  tliingH  which  they  Inive  handled,  and  even  ilie  diHeaaea  tliey 
may  Ih*  the  8ubjtx*ts  of — the  prt>blem  of  jinividing  j^rfivtly  Atr^ri 
liauiln  id  ever>  operation  becomes  appalling. 

Many  careful  obHerrerH  claim  that  it  iH  totally  impoHHible  Ut  rru- 
der  any  hand  |»erfectly  Kterile.  The  tdiief  difficulty  is  that,  in  all  o. 
att4.*mptH  to  Hterilize  the  hands,  we  are  naturally  pr<'vent*-d  frt»m  oli 
isingour  mont  powerful  steriliKiug  agent — namely,  ntoiitt  heat.  W 
not,  then,  cover  the  haudu  with  a  material  that  can  lie  lKiile4l?  This 
process  of  reaHoning  leil  ^leBurney,  iilKmt  a  year  and  a  half  agi^.  to 
look  carefully  into  the  use  of  imlia-rublH»r  gloves.  He  was  awana 
that  they  Iiad  l)eeu  used  previouwly  for  8p(M.nAl  reasons  or  on  spraal 
occa^iouH  by  otherH.  and  lie  had  himself  ut^ed  them  and  had  had  oikeitr 
more  ossistantH  use  them  at  different  times  when  the  hands  hail  lirra 
cracked  or  fissured  or  specially  infected.  But  it  wa^f  only  in  A|knl, 
IKllT,  that  he  determined  to  UHe  them  HyHtematically.  Hi>i  i'XtH-ri<*«K'« 
in  tho  matter  of  wound  infection  K'fore  using  gloves  hod  been  similar 
to  that  of  many  others.  A  most  satisfactory  sr^ries  of  |ierfi>ct  n^aolte 
wonld  be  broken  in  a  totally  inexplicable  manner  by  a  poaitive  waaad 
infection;  or  a  nnml.>er  of  wound  infections  would  sometimes  follow 
one  another  much  too  closely  to  be  excused  as  unavoidable  arcidenta. 

At  the  same  time  he  hjul  employed  the  liest^known  methods  t4 
hantl  sterilizfition,  and  had  test^nl  the  various  material.<«  usetl  at  bis 
operations.  Tljcse  were  all  friund  to  l)e  sterile,  but  the  hands  wen* 
rertaiuly  not  uniformly  and  continuously  perfe(»t.  In  A|>ril.  l^tlT,  hi* 
JH^giku  the  constant  use  of  rubber  gloves,  autl  had  his  tiret  Assistant, 
who^4e  hands  esi»e**ially  came  in  ront/ict  with  thf  ojM»ration  woqin 
aUo  use  tlipui.  At  fii-st  ho  thought  the  dilViculty  had  l»pen  sol 
for  the  wouu<l  healing  was  remarkably  perfect.     Siun^  Uw>  rnidtUe 
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OctobpT,  1807,  lie  and  all  his  aHHistauts  liave  worn  rubber  ^Iovoh  at 
evorv  ofw^rnliou  of  every  kiml.  ami  tlu^  Hfrvicn  hiin  bweii  ji  tliiilv  one  of 
grpjit  activity.  Tli*»  rpsult  has  been  moRt  gratifyiug.  All  the  canes 
ojieratpil  upon,  both  iu  hospital  and  private  prartit'e,  fnnu  October 
l*Jth,  WMj  u(i  to  Ui*^  i)reMi^jjit  ilat*^  have  been  carefully  olwerveil  with 
a  view  to  the  detection  of  the  slightest  infection.  A  large  number  of 
the  wounds  have  been  itumediately  t-Iosod  without  othor  draimij^t'  than 
a  Rniall  hit  f>f  rublH^r  tissue  insert«Ml  at  4mH  or  two  an^d^s.  SohitinuH 
ttf  biL'hIoride  liavp  not  been  used  in  any  cane,  and  iodcjform  lias  been 
a]iplied  onlx  to  woiuids  already  infected  l>efore  operation  nm]  in  (iper- 
rttions  about  ttu!  rt'ctum.  The  onlv  douche  used  has  bpcu  sterilized 
siUt  solntitm  of  the  strenj^tii  of  six-tentha  of  one  per  cent.  Excepting 
that  rubber  ^jloves  have  l>een  worn  at  evrrv  ojtoratiou,  auel  that  the 
hands  have  been  merely  washed  in  soap  and  water,  no  rhaii^o  in  any 
of  the  nietluids  nr  details  iu  counectiim  with  o]M?rations  has  been 
made  within  a  year.  In  a  uunilier  nf  cases  already  infected,  such 
!is  su[«pur;itin^^  and  discharj^ing  i^htiids  of  the  neck,  reipiiriu^,'  the  use 
of  biith  knife  and  curette,  the  wi>unds  have  been  completely  sutured 
and  clnsed  Hke  ori^iinally  clean  operations. 

All  fif  these  wi^uiids  have  liealed  jiriuiarily.  aud  iu  no  one  of  them 
lias  any  i>art  of  the  suture  line  K*vpn  way  «ir  any  disi-harj^e  occun'ed. 
Even  actively  suppurating^  sjiaces.  such  tis  oc<'nr  about  a  diseased 
aitpeudiXf  have  seemed.  McBurney  says,  invariably  to  iieal,  althnuj^h, 
of  course,  by  ^.granulation,  iu  a  much  more  perfect  manner  than 
usual.  The  observatidhs  tif  hk-u  iu  re^rard  to  wliat  cfiu.stitutes  wound 
infection  Juay  l)e  ditferent  accordiuj^  t<>  the  standard  of  nn^asurement. 
McBiirney,  from  whom  we  are  still  ijufjtin;^,  has  made  use  {if  tlie  lii^di- 
est  I'ltuical  stamhird  that  he  knows  al,  and  he  says  that  he  has  never 
l>eforB  seen  such  uniformly  pei-fect  wound  healing  of  such  a  liiKh 
^n'ade.  Even  primary  unions  differ  iu<juality.  He  does  not  mean  to 
as.sert  that  similar  ])ei*fectinu  has  not  been  reached  by  others  while 
operating  with  liaked  hands,  but  lie  personally  has  uever  been  able 
Itf-fore  to  a<'hievesuch  results.  On  this  i'(tmitarativ4dy  limited  exppn- 
enci'  he  feels  justified  in  saying'  that,  fnr  his  own  work,  no  chau^je  of 
methods  has  ever  been  so  eomjdetely  aud  delightfully  satisfactory  aa 
the  use  of  j^loves  while  o]>eratin|^.  The  advantaj^es  of  the  method  are 
tiiese:  The  gloves  cjin  1m>  Kjiled,  aud  sn,  when  the  operatiim  begins, 
tlipy  are  absolut^dy  sterile.  As  the  gloves  are  u(m-aljsorbeut,  they 
must,  if  they  touch  no  infected  oliject,  remain  stenle  throughont  every 
dean  operation.  In  tin)  c(nirse  of  the  o[)eration  blond  can  lie  rapidly 
and  completely  wawlied  off  from  their  smooth  surface  with  a  sterile 
sohitton.  No  matter  to  wliat  previmis  use  the  uperator's  hands  may 
have  lieen  put,  he  umy  begin  his  operation  witluuit  dread  that  they 
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may  cauHe  iufectiou.  The  Hame  i>rf>tectiou  may  1»b  socnriMl  in  tlie 
case  of  aaaisUuta  ami  imrHPH,  ovoii  when  tli»^K<»  an^  inexi>eri*»iK*pd. 
Even  if  ]io  lias  a  HUppxiratiug  It'sion  ou  LIh  own  lian*l,  th«^  Hnrg^Min  may 
oi)erate  with  irapiiiiity  on  hin  imtient.  NoeclloH  can  Iw  thn*jultHl,  in- 
strumeutH  can  l>e  used,  liKatnres  can  1)e  tie<l  jiiHt  aHwell  and  eertaiuly 
nearly  an  rapidly  with  gloves  on  an  without  tlieni.  One  can  U*o\  a  vi»ry 
feeble  pulse  perfectly  well  while  wearing  a  well-fitting  rubK^r  gloM-. 
The  same  is  true  of  adhesions,  slight  differeuces  of  consistency,  irregu- 
larities of  surface,  etc.  One  reason  for  this  is  that  the  haiuls  of  th»« 
oi)erator  wlio  wears  gloves  are  never  hard  and  calh>u8  or  nmghcnf*! 
by  contact  with  irritating  disinfectants,  and  the  sense  of  touch  is  thcn*- 
fore  more  acute.  Whei»  atissue,  such  as  a  jjortion  of  intestine,  is  very 
slippery,  a  piece  of  sterile  gauze  renders  it  at  once  inanageabh\  If 
thick  i>edi(;le8  liave  to  l>e  tied  ^dth  force,  a  piece  of  gauxe  pn»veutM 
the  ligature  from  cutting  tlie  gloves.  If  a  glove  finger  is  accident-iIly 
cut  <)/  pricked,  the  w<iund  is  at  once  closed  by  putting  over  it  an  extra 
glove  finger.  Tlie  gloves  are  not  exi>en8ive,  antl  they  last,  with  daily 
oi)eratiiig,  for  from  four  to  six  weeks. 

If  tlie  hautls  are  (piite  dry,  and  are  then  well  rubl^ed  with  <lry  ster- 
ilized starch,  the  gloves  can  l)e  drawn  on  quite  easily  even  when  their 
interior  is  moist.  Before  putting  the  gloves  on,  the  hands  are  m|>- 
idly  waKhcd  in  an  ordinary  way  with  soap  and  water  and  tluMi  dri»'d. 
T(»  r<'nlov<^  juiy  starch  wliicli  may  liavi*  fallen  on  tlu*  outsiilc,  th-- 
glov(»d  hands  an*  washed  oil'  with  sterile  salt  solution.  During  the 
oiMTiition,  blood  and  ttther  fluids  can  l>e  very  rapidly  wjishcd  off  as 
often  as  oiib  chooses,  or  a  fresh  pair  of  gloves  can  Im  put  t>n  at  an\ 
moment  in  case  of  accidentid  contamination.  During  activ**  military 
jmd  naval  service  iiulia-rubl)er  gloves  would  l>e  of  the  highest  value. 
When  rollo<l  up  they  occui)y  a  very  small  comjiass,  and  can  1m»  vi-ry 
rapidly  sterilized  over  and  over  again  in  any  small  vessel  which  «*an 
serve  as  a  boiler. 

The  iH'st  methods  of  sterilizing  the  hands  would  l)e  totidly  im- 
practicable in  a  rapidly  filling  army  hospital;  but,  |>rovid«Ml  wit^i  a 
few  pairs  of  gloves,  the  army  or  navy  surgeon  nee<l  never  dn-ad  that 
he  may  infect  the  wounds  which  he  treats  and  makes  with  his  hands. 

Treatment. 

A  pn^jM'r  discrimination  l)etween  the  results  of  violence  and  <lis- 
ease  forms  the  basis  of  treatment  for  the  ditt'ereut  stageH  <)f  wound'^. 
A  primary  dressing  is  iiwule  with  a  view  to  the  i»reventit»n  of  trouble 
K-yond  that  of  traumatism;  the  secondary  measures  may  re*|uir»'  a 
consideration  of  the  changes  in  thi'  tissues  and  the  consetjuent  gene- 
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ral  derftiiK*^ment  of  tlie  orgauinui,  inrlutliii^;  ln>*h  the  vaHCular  ami 
aliftorltf'iit  HVHtt^ms.  All  clmugeH  in  the  or^aiiifiin  of  a  secondary 
character  doi>on(l  cm  an  impression  upon  the  nerve  eeuti'oa  from  the 
local  injury^  whirh  iw  propagated  l»y  the  afferent  iiervprt  and  the 
ganglionic  uen'es  to  the  entire  ort^unization,  fouhtitutin^  what  ia 
styled  constitutional  disturlianee.  Tlie  ai;tiou  and  reai-'tiou  oljHerved 
l>etweeu  traumatic  lenioUH  and  t-oustitutioual  derrLnj^enient  develop  a 
(general  effect  npon  the  HeLTelionH. 

The  indicatiouH  at  the  outset,  when  thore  is  kn^al  in-itjttion  at  the 
point  of  injury,  are  to  iuLMne  the  affected  part  and  cant^-riKe  with  i*nr- 
boHc  acid,  Hjiiilyinj;  to  tlie  oiirunijncent  area  an  oiutniont  conhiijiinK 
equal  parts  of  thefclldwiti^j;  UuK-  hvdrarKyri,  ung.  ioili  conii>oHitiim, 
uug.  canjphone,  and  ung.  helhulouna*. 

A  potiltice  of  flaxKeed  meal  may  cover  the  inflamed  fttnieturc,  and 
be  renewed  fre(|ueiitly,  to  kee]>  ujt  heat  and  moi.sture. 

If  there  hIiouKI  foIl(»w  njuch  Hwelling  and  great  tennion,  inciHiuns 
shonhl  lie  made  froely  tn  relieve  the  <-(*nHtriction  and  give  au  nutlet 
tu  the  sen^san^uiiiolcnt  iu'euriiiila(i<niN.  Thin  e^ni'se  is  more  vH\Hi- 
fially  imlioated  when  tile  hand  iH  involved;  and  vvlien  1h(>  inHniiiitia- 
tion  extends  up  the  arm,  'tivadiuK  the  axilhiry  j^laudn,  IIh-  rtiiitnu-nt 
and  poultice  sliould  Le  eairicd  uji  in  the  hhnulder,  h(»  hh  In  eovi-r  the 
iiiiire  arm.  If  tlie  case  jirogrt'Hse.H  fa\tirahl_\  there  may  lie  m*  nr- 
eiiniuhititin  (tf  jjuh  almve  the  e!l>f]w,  hnt  if  ahscesseH  form  tln'v  should 
lie  jirnmptly  evacuated  and  washed  out  ^\itli  aiitisi-ptie  snlution.s. 

It  niay  lie  hiiddnwn  as  n  general  nd«^  fiT  (Hir  guitlimce  that  any 
original  or  Hecondjirv  purulent  focus  sliouM  lie  fre<'d  fnun  Kejitic  mat- 
ter, iu  wliaievi-r  funii  it  may  fxist.  If  ni»t  aeecHMihle  liy  euielting  or 
swaLhing  out,  then  wo  may  avail  ourselves  of  s^\  ringhig  wilii  tlmse 
antiseptic  HohitiouH  whii'h  are  least  likely  to  do  harm  liy  al*K(>rption, 
such  as  peroxide  of  hvdrogi^n,  pi^rniangmiate  of  ]tolasriiuni,  and  I^u- 
^^ol's  comjfound  Mohiliiin  of  iodine.  In  the  event  tliat  hlood  <'!ot  has 
remained  in  the  wond»  after  lalior  or  al»trtioii,  and  is  unileigoing 
dproiu[iositti«n,  we  Jiave  a  ilec-ideij  [.n-fen-iire  for  a  strong  snhitioii  of 
cidoridi?  of  sodium,  as  it  cimduces  hest  to  di.sHitlving  the  hlnod  clot. 
This  holds  good  in  the  en^e  of  Ranguineousdeiiosits  in  the  ahdoniiual 
cavity,  in  hauiatoma  wherever  found,  and  in  the  accumulation  of 
meustruul  tluid,  though  there  may  ha  no  cojigula  to  dissohe,  and 
whenever  a  septic  process  may  result  from  the  collection  of  hlood  in 
the  tissues.  The  solutions  of  carholie  acid  .-utd  <-orriiHive  sulOimate 
Hhould  not  he  used,  as  they  may  prove  detcinieiital  liy  ah^oriitioii. 

The  medicinal  tre^ttment  nnist  he  varied,  according  ti»  the  condi- 
tion of  the  geneiiLl  syisti'm  at  the  dilTeci'iit  wtagvs  of  itifection,  iiiid  «1 
the  outset  calomel  and  Dover's  powder  iu  moderate  doses,  foUowed 
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by  Epsom  salts,  with  Heiiua  teii,  nre  uaiuilly  imlicated.     AAer 
pnr^atiou,  it  is  fouud  that  quiuiue  and  pLeuaoetin  Lave  a  moat 
tary  nffHct,  liud  if  tlie]*e  in  ^reat  siitTeriuK  with  paiu  and  retil 
morphine  and  atropine  may  he  employed  hypodermioaJly  to  (wvot* 
rest. 

Tr>  nindify  acute  iuflanimatiou  Itefore  the  BUppiinttivo  si«^,  ibe 
oombination  i>f  fluid  extract  of  ja1}orandi  with  Halicylateof  tHMliiun 
been  attewled  with  most  salutary  effetrts.  and  should  1mi  uo;*:^!  di  i\m 
extent  of  tolerance.  It  in  to  bo  exi>ei>t4Hi  that  fivo  diaphoretiifl  aiul 
profuse  salivution  will  elimiuate  to  a  lar^e  exU*ut  the  |K»ifloiioas 
tfimination  f>f  the  vascular  system.  We  had  (H-casir>n  to  ohewms, 
some  years  ago,  in  a  case  of  pneri>enil  septica<mia  a  m(«t  hftppy  &ad 
complete  tiausfonuatiou  fi-om  the  sulwutaneoua  injection  of  ow^tenth 
grain  of  pil<x;arpine,  which  produceil  profuse  Bweatinj?  and  njilirri«4 
the  patient  of  all  septic  troubles. 

After  the  developmeut  of  abscesses  the  chief  reliance  is  a|Min  t<tu. 
ioa  and  depnrativf^s ;  our  experience  with  the  following  combiuation 
has  been  quite  satisfactory : 

Q  TiDCt.  cJuchuDiu  cotnp -  5U* 

Tinct.  uiu'is  voiulccc, 3  I. 

Potassii  chloratis Sf. 

Aqiiw q.t.  mI  |tL 

M.     H.  Tabk<8pooiiful  every  tlircc  boun. 

When  the  toxfomia  proKresses  in  (M^nnection  witli  the  immb-nl 
diA<^!hHrge,  it  lifiH  a]tpHnrf(l  ti>  Ix^  advanta^enuA  to  introiluc^  into  tlw^ 
system  yiiulnallv  an  alt»>rative  and  tonic,  snch  as  the  foliowitsij: 

^  Donovan's  Bt>lulioii 3  fv. 

Ttnctiiro  of  gcntiiin  3  illvi. 

M.     8.  TeatiiKKmfiil  every  four  houn. 

To  arrest  disintegration  of  structures,  various  preparatiuua  of  imn, 
such  its  the  albun)inate  of  iron,  itnliile  nf  iron,  and  the  muriatinl  tiAi>>J 
ture  of  ir<jn,  with  cod-liver  oil,  lager  Ijcer,  malt,  etc..  have  been  lued 
with  l)euefit  iu  tlie  advanced  stages.     Everything  which  cau  aid  thm 
recuperative  pro<!ess  is  imlicAted. 

The  pro[»er  sphen;  t)f  real  antiseptic  snrgery  comes  into  pUy  with 
pyicmia  and  septiciemia,  as  these  are  preeminently  septic  dev«lo|>- 
ments  which  n*<|uire  the  useuf  metiHuri^s  to  countemct  the  cobl 
tion  of  the  organism.  Not  oidy  in  tho  hval  but  iu  tlio  geoenU  nuuii-^ 
festations  is  sepsis  to  lie  comlMitod,  and  Li>d(m>  it  1»e<>omes  reqniaile 
tocorrtM-t  the  s<H'rctionM  and  stay  tlm  dist^aso  t)f  the  4trganH  by  int4^ 
antisi>ptic  remedies.  .Some  liave  regarded  aU*tiholic  tr\>atnient 
indicateil  from  the  outset  of  the  disortler,  and  that  nourishmeut  td  m 
character  to  prevent  the  waste  of  tissues  should  be  combined  vittii 


the   alcoholic    fftiwintmat       TVe   ^■■*— »  ctf 

broudy,  in  form  of  Bulk]»Bdi,  »lo«Bd  to 

satisfactorily  as  a  luotue  ^aeL    Baft  it  is  ^emaUm  to 

this  with  beef  soap,  coutmeal  gK«el»  maM^  amd.  firrnh 

OS  Irish  fiotatoes,  ochca,  mad  Us^mtaot^  sHilBd  to  tke  steie  of  tke 

digeHtive  oTipmn  and  V»  yie  power  <d  wmamSa&m.     It  is  a  maMker  of 

preeiuinent  importaDce  to  mmtaim  &» 

out  the  coDtiuoaDco  of  iha  w.p<k 


A  case  came  under  oqt  nbeervatioa  in  tfae  litgr  nfpf  «V  pyraia. 
There  had  \^e^u  a  bruise  of  tfae  finder.  wtaA  svelkd.  An  inrisiiHi 
in  it  wa^  mjiile  at  the  time  of  great  tefleioa  on  tike-  tjjtmcft.  The  {«uic4it 
hail  U(  tt  slei  tt  well  for  three  cr-  £uar  day  &  Calooiel  and  Hcarbnoate  •.>£ 
sodium,  of  each  tive  i^raiiK,  were  adMifiisteral  three  times^  Cathar- 
sis ap[>eArCHl  in  tlie  fr>na  of  foor  copioos  dtsrltarytas  fn:>m  the  U-wels. 

^  Iodide  uf  tifil—inw it 

Salicylate  of  eodiinii. 3  ij- 

Fliiid  extnct  of  jabonadi. f  iai. 

Simple  Brrup. q.L  sd   3  it. 

M.     S.  Take  ooe  temspoootnl  rrery  three  facin  m  bftif  *  mpfu]  of  watM'. 

The  hruid  aud  arm  were  ix>altioed  with  flaxseed  to  the  elbow. 

Ill  lens  than  tw«^iit>  -four  hours  tL**  laatient  wa*^  iiiiK*h  impr»>ve«l  and 
alile  to  sit  up.  Tlif»  lymphatic  gi-iDil^  de^-reawe*!  in  siz^.  We  kept 
him  under  treatiu*  tit  c<>Dtinu'iasly  f<ir  tw^nt.v-f*ix  ilays.  Tlie  tinker 
was  amputated  at  the  cariMUUfr-la^-arj^d  artii-ulation.  After  aiuputji- 
tion  a  strong  solution  r>f  oarUtlic  jM:-id  wa-s  nse»l.  loiloftirm  moist 
^au7-e  and  n^ttim  and  Isinila^;**  cuiistituiM  th»*  dressinj^,  wbirh  were 
changed  tlie  second  day.  No  stitidi**?*  were  a-^***].  InH'jiUse  it  was 
thtjui^'lit  liest  to  let  tlie  wound  iif*al  by  j;ranulation.  There  wa«  no 
perceptible  seimis,  but  pas  fn*ni  healthy  ^niunlatious  ap}>eareil. 

Mrs. ,  iige<l  3T,  marrie<l  and  pn'^oiAnt  three  and  a  half  months, 

had  septic  symptoms  follouiug  a  %-T(und  from  a  fish  l»one  in  the  rij;ht 
thumb.  TIip  wounded  part  was  swollen  and  of  a  ilark  iiuri'li>li  rolor. 
Tlie  patient  had  a  t**mi»«^rature  rau^^inj;  from  !*'.*  to  KH  F.  The 
imlse  was  not  over  liNl  at  any  time.  This  condition  existed  almut 
four  wcf'ks. 

The  case  was  fovnid  to  Ixi  one  of  pyit-mirv ;  pus  had  burrowed  in 
the  tlmiiibauj  alon^  the  line  itf  the  muscles.  Tii*^  neenwis  of  l>one  re- 
quired aiji|iutation  at  the  car|HiniHtacari»al  articulation.  Tlit^  recovery 
Wiis  complete  an»l  the  present  4'oudition  is  trood.  There  was  no  further 
pus  formation,  esceptonce  in  the  breast,  whii'Ji  had  never  jiiveu  trouble 
before. 

W.  D.  V ,  a  vi^^orons  man,  a^^od  :^0  \enrs,  had  receiv4*d  a  slij^Id 

abnisiou  upon  the  ball  of  tho  ri^^'Iit  thunili  froia  the  edj^e  of  a  ti**  ""i 
about  two  woeks  l>of<>ri',  which   l<^il   to  somo   iriitation  and  ' 
fiilh>wi-*d  by  leltrile  (liHturbnurf'.      Wc  were  f^al:lp<l  t<»  see  b 
five  days  later,  mid  found  hiui  siittViiii^'  with  symptoiT' 
gitis  of  the  right  forearm,  the  entire  hiftid  l)oing  mnt 
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recldiflh  streak  extemliug  up  the  {)alinar  asjxict  of  the  forearm.  A 
general  antix>hlogirttic  aud  auotlyue  treatiueut,  with  |M)ultii-eH  t«t  the 
hand,  was  followed  by  the  administratiou  o!  murinted  tinotan^  of  iron, 
quinine,  and  chlorate  of  potassium.  An  incision  was  Hul>so(iueutl\ 
made  over  the  front  of  the  metacarpal  articulation  of  the  thuiuh,  and 
also  over  the  dorsal  aspect  of  the  w^rist,  to  reliovo  the  tension  of  these 
])art8,  with  a  continuation  of  tlie  poultices  to  the  hand  and  wrist. 
Swelling  of  the  entire  hand  and  forearm,  intense  pain,  and  a  tem- 
perature of  103°  F.,  were  present  when  the  case  was  lirst  Ht»«*n  hy 
us.  The  question  of  amputation  was  considered  on  that  (Kvasion. 
as  to  its  probable  eifect  iu  arresting  the  further  extension  of  tlie 
inflammation.  There  l)eiug  no  well-deiineil  limitjition  of  the  inflam- 
matory proce.s8,  we  concluded  that  the  septic  contamination  was  tiitt 
likely  to  be  arrested  by  amputation  ttlx>vo  the  elbow. 

A  point  upon  tlie  dorsad  a8]>eet  of  the  forearm  giving  a  stMise  of 
fluctuation,  a  free  incision  was  made,  which  gave  exit  to  a  sangtiini»- 
leut  fluid,  without  any  pus,  indicating  a  collection  of  hUn^X  in  a  cir- 
cujnscribed  area.  There  was  later  a  similar  sanguineous  exudation 
iu  the  cellular  tissu<^  on  the  ]>a)mar  asj)ect  of  the  forearm  in  its  upix-r 
third,  which  was  disoljurged  by  an  incision.  Tlio  ring  flnger  Iteiiig 
very  mucli  enhirged,  and  the  co7istriction  being  marked  near  iN 
metacarjial  attachinent,  an  incision  was  made  along  its  dormd  as|kect, 
which  arrested  the  disintegrating  tendency  in  its  tissues. 

There  w,lh  at  the  end  of  a  week  some  puniU^nt  discharge  fn»ni  tlio 
openings  which  had  originally  Inm'u  made  at  the  junction  of  tlie 
tlnunb  witli  the  hand  and  on  the  back  of  the  wrist,  and  these  tnu-ls 
were  inj(H*ted  with  a  sohition  of  peroxide  of  hydrogen.  Tlie  inflain- 
niation  progrt'ssed  upwards  along  tlie  arni  alxne  the  insertion  of  the 
deltoid  muscle,  and  eventually  the7*e  was  a  <'olItvtion  <»f  jms  near  the 
axillary  fold,  which  was  evacuated  by  a  free  incision  over  the  upi»»*r 
and  anterior  i>orti(ni  of  tlie  biceps. 

The  arm  having  rested  upon  a  fold  of  cotton  batting  over  the  mat- 
tress at  the  side  of  tlu^  patient,  and  luring  enormously  swolhn.  thm* 
was  undue  pressure  upon  the  internal  coiidyh^  of  the  Innnerns.  so  that 
idceration  occurred  at  this  point.  It  was  a  veritable  U'dson-.  ami 
assumed  tin*  form  of  an  excavated  ulcer,  reaching  to  the  iH^rio?>teuni. 
In  the  mean  time  the  local  pressure  was  relieve*!  by  appropriate 
dressing  and  the  cavity  was  tilled  with  iodoform  gauze.  At  a  latt-r 
period  it  underwent  marked  iniiHovenient  fnnii  the  application  of  a 
camphorated  basjlicon  ointment  on  absorlnMit  eott(ni. 

Hitherto  the  ImjwcIs  had  Iwen  torpid  from  the  necessity  of  admin- 
istering morphine  to  secun*  rest,  and  a  small  dose  of  calomel  folhrncd 
by  salts  and  senna  was  given  occasionally  to  pnH'Ure  evacuations. 
\Vhen  this  faih'd,  eiiemata  of  soap  water  were  used  with  g(»Ml  etTtnt, 

In  the  course  of  two  weeks  an  al>scesH  formed  ui«)n  the  palmar 
aspect  of  the  wrist,  which  was  discharged  by  a  free  in<*isioii  longitu- 
dinally, nearly  in  tlw'  median  line  and  slightly  distant  from  the  site 
of  the  radial  artery. 

About  the  dose  of  l^eccmlx-r  the  condition  of  the  tingei-s  and  hand 
threati'iied  sloughing,  so  that  IVruvian  bark  and  charcoal  wen*  incnr- 
])orated  in  tlu*  flaxseed  pcmltic^^s  applied  over  the  eiitin*  niemlH»r,  and 
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I  the  Hiippuratiug  trtictH  were  injeotfHl  with  a  iliKiiifeciiug  Hnlntion, 
I  while  tliH  Hiirfuce  was  luithed  at  each  dressing  with  a  bichloride  of 
■  meivury  Holution. 

I  Kfirl\'  iu  January  the  right  legl>ecaine  iuvolvedf  niHDife^tiug  great 
enhirgemeiit  ami  pain  alxmt  the  knee.  Thin  wuh  Hiueared  with  the 
comp4JUud  merrurial  oiutuieut  and  c<jverod  with  cottt)U,  a«  had  Vn-eu 
doue  at  au  early  stage  with  the  arm.  Vua  eventually  formetl  througli- 
out  the  structures  on  the  inner  part  of  the  thif^h,  and  was  disehiirged 
by  au  iucisiou  near  the  knee.  There  was  anijther  purulent  foeus  l>e- 
low  the  knee,  to  which  exit  waa  given  l>y  au  incision  at  the  inner  bor- 
der of  tlio  giLstrocuemiiis. 

The  supiturating  tracts  were  now  injected  with  a  wash  of  a  teii- 
spooufnl  ttl  LuKol's  Solution  iu  a  pint  nf  warm  water  daily,  and  (.■acL 
sulcus  was  im^'aUnt  with  this  until  the  tltiid  returned  witli"ut  admix- 
ture of  pus,  using  about  a  quart  in  cleaniDg  the  abncesH  of  the  thi^h. 

The  general  direction  in  regard  to  diet  was  that  it  shnuld  Iw  of 
nutritions  and  easily  digesteil  articles,  l)eef-8oup  uuule  with  vegeta- 
bles, soft-Uiiled  eggs,  and  milk  pnnrli  iieiug  the  maiu  reliniK'e.  It 
should  1m  iioteil  that  afreo  use  of  whiskey  hoA  Wtvii  onlereil  through- 
out the  entire  ctHirst*  of  treatment.  The  patient  was  now  directed  to 
tiike  higer  l)eer  «'/  HhUtim,  and  it  seemed  t<i  have  a  soothing  elfect  at 
night.  NotAvitliHtauiling  the  use  of  stimulants  and  alteratives  inter- 
nally and  the  most  rigid  antiseptic  treatment  hn-ally,  the  ccnulition 
of  the  patient  j»rogressed  from  had  to  worse,  so  tluit  aUjut  the  middle 
of  January  the  8ei)tic  cnntamination  jiervndcd  his  entire  system.  Ho 
liecanie  delirioxos  and  Iiad  grejit  vital  jtiostration;  his  temperature 
was  subnormal. 

Early  in  the  muulli  <<f  Feltruary  the  alterative  combination  was 
iliscontJuuou,  and  the  syrup  of  the  iodidt^  of  iron  was  givun  in  teji- 
spoonful  diwes  four  times  a  day.  The  latter  w;is  continued  regu- 
larly for  about  a  inoutli  with(»ut  any  marked  henefit. 

Lager  l»eer  had  In^en  uned  freely,  iind  the  patient  took  it  with 
decided  relirih.  He  add<'d  to  this  subseipieutly  the  cod-liver  nil. 
Milk  punch  with  eggs  has  l>eeii  used  as  w*'l]  us  other  nutritious  fiMwl, 
hut  neither  arre.stt^d  the  ema**iat'(*ii  from  tlu'  coiLsLtint  drain  ujtou  his 
Bystt'ui,  and  his  vital  forces  gradually  dri-liiirih 

In  (lie  mean  time  an  abscess  fornnil  abovr  the  cmter  extremity  of 
the  right  clavich*,  whirh  was  o;M'ne*l  aiiil  discharged  freely,  this  U-ing 
the  twelfth  incision  miwie  iu  iLifl'ereut  parts  tif  the  upper  extremity. 
On  March  let  he  was  using  a  teaapnonfiil  of  alhumimite  of  iron  four 
times  a  day. 

On  March  18th  it  was  found  that  there  was  a  reuccumulation  of 
pus  in  the  former  al»scess  of  the  thigh,  which  had  ceased  to  discharge 
for  some  weeks,  and  the  oritice  liad  healed  up.  The  cutaneous  coViT- 
iiig  being  found  to  be  thiinier  bdow  the  original  oj^ening  than  at  the 
cicatrized  point,  tlie  forrm-r  locality  whs  .selected  for  the  incision, 
which  gave  i-xit  to  at  least  iialf  a  [»ini  of  \\n^.  Tlie  cavity  was  washed 
out  with  the  iodine  solution,  as  had  iu'en  done  ijreviously.  A  pledget 
of  cotton  with  canii>lior.'ited  liasilicoii  ointment  was  ai)plied  over  the 
opening.  As  the  prc]>aratifni  of  cod-liver  oil  in  use  gave  Rome  repu 
nance,  he  was  put  Ujion  cod-liver  oil  with  creosote  as  it  was  thoi 
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thai  this  would  prove  more  accoptjible  to  the  Ktomach.  Tho  olbmni* 
uate  uf  iron,  haviu^  ilisagreed  with  his  stomiu'h  (or  hcjuio  davt),  wn* 
diHCiiutiuued.     Nutritious  food  with  luger  beer  was  orderwl  aa  liefore. 

Tuesday,  March  2lHt:  The  [uttieut  ha*  l>t»*'U  (^XAiniu^l  UviUv, 
aud  the  extreme  emaciatiou.  with  general  prostratiou  of  hin  vital  \ntW' 
ers,  Hives  little  hojie  of  recovery.  'But  there  is  ui»w  Ijttlr  pund'-nt 
disrliai>^e  friuii  tlte  alwcesses  above  the  ulaviele  jitid  on  th**  iuner  jwirt 
of  the  thiiilj,  wliich  alone  remain  open.  Tliere  i^i  nu  i*\i«^rinve 
ulceration  or  l>edsore  over  the  Baoniro,  and  also  au  ulcl^ratil>Q  kktofc 
tht^  l<^g  at  the  outer  a8i>oci  of  tlie  tibula.  Theae  are  coverptl  with 
iodoform  ami  vaseline  upon  cotton,  aud  the  patient  is  turmxl  niwm 
his  K'tt  side,  so  as  to  relieve  pressui'e  upon  liiu  \vwk,  from  timt)  t** 
time  daily.  The  only  iujum^tion  was  U>  ^iv^  Itim  all  the  uotiri- 
raeut  he  could  take,  and  especially  milk  aud  e^^s,  with  a  lilierat 
of  laj^er  beer.  His  pulse  now  counted  110  per  minate,  and  the  u 
Iiurature  was  98'^  F. 

M«>nday,  March  *27th :  There  is  no  very  markoil  dianvre  in  tl 
general  condition  of  the  patient,  yet  from  the  improvement  in  hi* 
api^etite  there  is  encouragement  for  i)erseveran<!e  in  tlie  mistiiniug 
tretitmeiit.  Tliere  was  a  new  suppurating  focus  note<l  jnst  at  the  i-t- 
toral  lK>rder  of  the  right  axilla,  involving  tht^  glandular  stmctunv 
which  was  lanced,  and  about  a  t^^ispoonfnl  of  lamhtble  pus  wiim  tli*4- 
chargt^d.  The  two  o|»enings,  (me  alnn**  the  iiuUm*  thinl  tif  tht*  right 
clavicle  and  the  other  at  the  inner  andhiwcrimrtioniif  thi^  right  thigh, 
havu  almost  cetLS<Hl  Uy  discharge  ims,  rind  the  iH'dsnn's  on  the  luiuH 
and  on  the  legs  are  inipnjving.  The  etui-liver  oil  with  cn'osi>te»nvDH 
to  l»e  tA  service,  and  milk-punch,  eggs,  and  other  nutritious  ariides 
ai*e  kept  up,  along  with  the  higrr  lx*er.  The  Uuxham's  tinetofe  mix* 
ture  is  to  be  taken  in  tdilesiHionful  doses. 

April  1st:  The  patient  ha»  not  lost  strength  since  last  report, 
and  tlie  opening  in  tlte  right  aicilla  has  gradujiUy  dischargiMl  li^ss,  mo 
that  very  little  pns  eHca|)eH  now,  Tliere  is  a  fiHtuhms  tnw^t  fr»>m  tl*** 
supradavicuhir  oiM»ning  to  that  on  the  front  of  the  bii-ejA,  through 
which  the  dilute  Lugol's  solution  j>asses  wheu  iujecteil  int'i  '>itli<*r 
aperture.     The  same  kind  of  comnumicatiou  is  ftmnd  from  t  •  - 

ing  above  tlie  km^e  to  that  l>elow  the  kn»»e,  ^et  in  ueilluT  «  i  ^ 

the  pas  seciu  to  have  entenMl  the  articulation.  The  l>«'<lHt>res  on  thfl 
loins  aud  legs  art*  now  improving  nndcr  the  application  of  i<Nlofonn 
eovere<l  with  camjihorated  Vwisilicou  ointment  npou  cotton.  The 
prospect  is' now  fiivornble  for  recovery,  after  four  mouths  of  suffer- 
ing with  grave  comitlicatious. 

April  6th :  There  has  not  been  any  notable  change  in  the  condi- 
tion of  the  jmtient,  but  the  fact  that  he  has  not  lost  ground  iH  in  il- 
Sf4f  encouraging.  His  ap]>etit4^  has  improved  somewhat  by  the  tisa 
of  the  cod-liver  oil  ami  creosot**,  alternated  with  thu  mixture  of  Hm- 
ham's  tincture,  tincture  of  nu\  vomica,  and  chlorate  of  potjuisium.  He 
uses  also  fre*»|y  the  milk-punch  and  lagt^r  Uu^r.  Tl»'re  in  but  little 
HUjtpuration  from  either  of  the  oimuiugs,  and  thi<  small  glandular 
jdistroHS  in  the  axilla  has  ceasetl  to  disclmrgi\  This  was  the  •nl^ 
indication  of  lymphadenitis  present  throughout  the  progreMH  of 
4^ise,  and  it  disappeared  when  suppuration  t<x>k  phice.     The  bedw^r*^ 
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are  improving,  and  it  seems  now  only  a  queBtii"*!  of  time  for  the*  rflcn- 
jierative  jinx-ess  to  restoi-e  the  jiatient's  etrpnjjth  and  tiesli. 

April  2<)th :  The  patient  Htill  clinK3  U)  life,  though  estit^mely 
prostriit4^il  uud  emaciated.  Ho  hiiH  discontiiimxl  m*.Hlio!itinii,  exi-ept- 
iug  innrjihiuo  at  night  to  ]n"<)ciiro  rest.  He  Uikos  ^v.  \  of  mnridiine 
^11*1  KT.  1  Lr  <^^  atroi>hie  at  iutt'rvjila  of  two  hours  until  three  (h>HeH  are 
taken,  ami  this  ena^W  him  to  Bleeji  the  ii?8t  of  the  uight.  His 
woniids  OD  the  arm  ami  le^  ntill  disrhar^;^  more  nr  li^HM  miitt4?r,  jtml 
are  syriuyed  out  with  an  uutisejitie  wa.sh  every  day.  Ho  uhob  liber- 
ally milk-punch  made  witlt  rye  whiskey,  and  takes  lager  beer  freely. 
Hirt  uourishment  luis  cimsisted  of  l.>eef  soup,  scift  eggs,  ami  other 
easily  iligest^d  fotid,  of  which  he  takes  snt^cieiit  to  keep  up  liis  flesh, 
but  it  doHS  ufit  Her\'e  for  refiiperatiou  of  his  fureos.  The  bedsores  on 
his  loins  arf*  relieved  by  turning":  him  \\\i*m  th4>  left  sid*^  for  a  few 
Injurs  farh  day,  and  set*m  in  he  slowly  im])roving.  The  n-dneniiug 
featnr*'  of  this  cjise  is  the  man's  pluck  and  hoi»efnJneHH  amid  all  the 
disi-ourageineuts  of  his  situatiuu. 

On  May  7th  it  was  f<mud  tliat  another  almt-esH  had  formed  at  the 
lower  ami  outt-r  juirt  of  the  right  thigh.  This  being  lanced,  there 
was  consideniblo  purulent  discharge  at  the  tiuje.  and  continuing 
afterward.  The  cavity  was  washed  out  with  the  dilute  c<unpouiid 
iodine  sohition  daily.  This  persistent  septic  i>ro<vsH  and  the  extreme 
emaciation  i.>f  the  patient  led  to  the  gravest  prognosis  in  the  case, 
anil  it  was  not  thought  ]Kvssible  to  }u*comi>lish  anything  further  by 
medication  i»r  surgical  prcjcednres.  He  eoutiuued,  however,  the  use 
of  stimulants  and  nourishment,  with  morjdiine  at  night,  for  two 
■weeks,  wh^n  he  sank  from  sheer  exhaustion  «jf  the  vital  ff>rces,  being 
redui-ed  to  little  more  tlian  a  skeleton  with  tlie  cutaneous  investment. 

This  protracted  case  of  lymphangitis,  with  pyemia,  is  reported  to 
illustrato  the  capacity  for  resistance  to  disease.  It  also  Ker\'es  as  a 
lesson  iu  pathology  and  to  demonstrate  the  varirms  plmses  of  treat- 
ment. The  history  ijf  tlio  case  presents  many  ix)iut3  of  interest  in  cou- 
ne<'tion  with  pyimuia,  and  furnishis  a  typical  picture  of  tlie  progress 
of  this  tliseaae.  That  a  fatal  end  was  defen'cd  .so  long  afi'ords  eont-lu- 
sive  evidence  of  the  efficacy  of  treatment  in  tlie  varying  developments 
of  tlie suppurative  process.  It  is  clear  that  death  would  have  occurred 
earlier  without  a  recourse  to  these  measures,  uud  the  cane  emt"hasizea 
the  importance  of  the  prompt  xtne  of  means  to  avert  the  fatal  residts 
of  blood  iK»iHoning. 

It  is  necessary  to  make  use  of  the  sweat  glands,  (»f  thi'  bowels,  of 
the  kidneys,  of  the  lymphatic  system,  and  of  tlm  nervous  system, 
to  eliminate  tliR  iinxlucts  *tf  putrefaction  known  as  i>toiriaVns.  For 
tliis  purpose  we  have  to  select  medicines  known  as  diaphoretics. 
cathjirtics,  diuretics,  and  tonics,  as  well  oa  a  •.     The  whole 

animal  economy  is  infwted  iu  septicjemia  as  treated  jis  a 

whole.     The  rtde  of  baths,   ointments,   |>oi  'blasters  is 

more  evident  in  pyemia  thau  in  septictemi 
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One  of  the  clas8iciil  Bymptoms  of  septicicmin  is  a  rush  whioli  i»ar- 
takes  of  the  natare  of  the  exanthemata.  The  most  interesting  explan- 
ation of  this  is  that  it  is  caused  by  the  irritant  effects  of  a  ]M)is<>u  or 
ptomtuiu  from  the  blood  eliminated  by  tlie  sweat  ghmds.  The  pres- 
ence of  many  toxic  agents  in  ordinary  sweat  has  been  argueil  by  Ar- 
loing,  and  the  proof  of  this  theory  is  shown  by  the  prompt  ret'<»very 
which  diaphoresis  is  capable  of  effecting  in  some  cases. 

It  has  been  well  said  that  "  antointoxication  is  just  as  truly  a  sur- 
gical subject  and  belongs  to  tliis  realm  as  much  as  it  does  Ut  iut^Tuiil 
medicine.  The  sudden  suppression  of  tlie  sweat  is  liki»ly  to  font' 
these  *  normal  *  toxic  materials  back  upon  the  blixxl,  and  the  stn'ss  of 
their  elimination  must  then  necessarily  fall  uixm  other  eliminAt4»ry 
organs  with  such  possible  or  probable  results  as  uejihritis,  pueuiii(»- 
nia,  and  other  excretory  inflammations.  Shock  is  a  <leprt^HHaut  and 
8upi)ressor  of  normal  function,  and  courts  the  generation  of  toxic  sn1»- 
stances  and  their  non-elimination." 

In  dealing  with  incipient  i)eritonitiS}  or  with  any  intlHHUuat4)r\ 
disease  whatever,  it  is  a  wise  precauticm  to  give  a  thorough  ciuirs*?  of 
calomel  or  to  give  two  tablespooufuls  of  oil  and  one  teaH]>oonfui  of 
turpentine. 

Blood- Washing. — From  the  well-known  principle  of  onnioHis  and 
endosmosis  has  l)een  derived  a  very  important  nietluxl  of  eliininatinj; 
toxins  in  cases  of  toxiemia.  The  most  imiiortniit  apjiliratioii  of  thi^ 
principle  has  l)eeu  in  intravenous  saline  inj^'rtions  for  shork  :uul  \ital 
dei)ressiou  accompanying  any  of  the  wasting  diHoases.  In  th(*  follow- 
ing descrii)tion  of  blood-waKliing  we  have  drawn  largely  from  n  iui|«m* 
by  Hare,  of  Phihwlelpliia,  read  before  the  rhiladoli)hia  County  Medi- 
cal Society,  Marc-li  24th,  18*)7. 

Midland  details  fift<^on  cases  in  which  this  treatment  was  mlopted, 
all  of  them  cases  of  se|)tic  pc'ritouitis  following  oiM'ratiou.  Of  these, 
five  i-et^overed.  In  one  case,  the  patient  l>eing  in  imminent  danger, 
1,(KX)  gm.  of  artificial  serum  at '19^  0.  were  injected,  causing  an  ii!i- 
niediiite  rise  of  the  temi)eratnre  of  f(mr  degrei^s  and  a  slowing  of  the 
inilse.  The  serum  was  used  during  three  days,  at  the  end  of  which 
time  the  patient  was  out  <tf  danger  and  i^ecovered.  A  similar  result 
was  obtained  after  ablation  of  th(^  Fallopian  tuK's,  sevend  injections 
l)eing  used,  together  witli  irrigati<m  of  the  iMTitoneum.  The  artitieial 
8«»rum  of  Hayem,  or  simply  sterilized  saline  water,  was  use<l.  Vari 
ous  accidents  were  noted  — vomiting,  i>ain  in  the  side,  pletlmrji,  and 
disturbance  of  tlio  cerebral  cinndation.  N<i  latiT  complicati<ms  wen* 
observed.  The  method  is  excellent,  but  other  means-  -drainage,  irri- 
gation, reopening  of  the  alwlominal  incision,  and  the  free  local  appli- 
(Vition  of   ice— arc  to  W^  used  concurrentlv.     Mono<l  Inis  had  stneu 
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similar  cases,  with  three  recoveries.  The  effects  were  beueficial,  even 
iu  tLe  ciwes  that  iiltiiuatf'l>  teniiLuated  fatally. 

Bovet  Hiul  Hiu'lianl  report  au  iuterestiug  case  of  p^elouepliritis 
occurring  in  a  married  woman  who  Lad  heeu  a  Hufferer  for  a  long  time 
from  a  luihl  ulljumLiiuiia.  The  ]>aiieut  became  uericiust^  ill  from 
general  toxannia;  fever  developed,  the  urine  became  Hc*inty  and  albu- 
minous, Ihti  t4)ugtio  was  dry,  and  a  lar^o  number  of  oiwts  were  found 
in  the  urine.  The  pulse  roHe  to  11^0;  the  respiration  to  28.«  lliider 
these  fircninHtancos  it  wa.H  considered  wise  to  inject  a  considerable 
•piantitv of  normal  srdt  Holution.  Between  April  2(>tL  and  Octolter 
loth  iUv  jiatirnt  received  injections  suljcutaneoWy  twenty-five  times 
and  by  the  rectum  alxjut  twenty  times.  The  <iuantities  injected  under 
the  skin  varied  from  three  ounces  to  two  cpiarts  a  day,  and  the  urine 
iucreasud  cori'espoudiugly  with  each  large  injection. 

A  second  case  is  reporied  in  wliicli  there  was  uneraia  with  general 
anasarca.  As  a  result  of  this  treatment  the  conclusion  is  reached 
that  h\  itodermtK'lysis  is  an  exceedingly  valuable  prncedure. 

UHually  as  the  injection  is  j^iven  the  patient  at  once  shows  sirens 
of  improvement,  but  in  from  two  to  thirty  minutes  he  develops  a 
.severe  ri^or,  witli  a  sti-ouK,  rapid  pidso,  followed  iu  half  an  hour  b\ 
i;reat  tlnshin^  of  the  skin  and  then,  jirofuse  Hweating,  with  greatly 
increased  urinary  secretion.  Bometiiuert  <]nite  a  marketl  febrile 
movement  takes  plare.  Several  hours  afterwards  the  patient  reports 
hiniHcli  as  greatly  im|)roved. 

Hare's  cJises  were  ^is  follows:  A  man  over  sixty  years  <»f  a^^e  de- 
veloped iicuto  t^^xiemia,  with  liigh  fever  and  coma,  owin^  to  the  sud- 
den extension  up  the  leg  oi  ^^anj^rene  of  the  toes.  At  lirst  he  could 
lie  roused  only  by  s^Kjakiny  Mliariily  to  him;  lat«ir  ho  became  still 
more  c«)mato8e.  His  muscles  became  sjmstic.  Twelvo  hours  after 
the  onset  of  the  toxieinia  abcmt  one  (juart  of  warm  decinoiiual  saline 
solution  wiis  injected  into  a  vein  of  the  arm  in  the  course  of  an  hour. 
The  man  developed  a  severe  rigor,  then  broke  out  iu  a  profuse  sweat, 
and  the  next  uit»rniug,  ten  hours  afterwards,  was  perfectly  cnnscions, 
said  lin  felt  tirst-rate,  but  later  in  the  day  ho  IxHiaine  ccnuattise  Jigain 
and  died.     Ho  was  doomed  from  the  fii'st  because  of  bin  gangrene. 

The  second  case  was  that  of  a  man  with  chronic  parenchymatous 
nephritis,  who  came  into  the  hosi>itjil  with  twitching  of  his  muscles 
and  somicomatose.  He  had  passed  scarcely  any  water  for  several 
days.  He  hiid  had  c»mslant  heaihiche  for  six  months.  an<l  w:uh  uiark- 
edly  a'demat4HiH  from  head  to  foot.  He  wan  too  weak  to  Ih^  bled,  or 
Ut  lie  jairged,  or  to  receive  pilocarpine,  and  Heemed  tt>o  ill  for  a  sweat 
from  a  hot  ]iark  f)no<?uart  of  h(»t  saline  Holuti(Hi  wa.s  injected  into  a 
vein  of  his  arm.     Healso  had  a  mild  rigor  followed  by  a  sweat,  and 
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iu  tbrc'o  litJurH  tkirUwu  uuuceH  of  uriue  went  nbiaineil  fn>m  hw  blad- 
der. Tho  uext  day  lie  said  ho  liatl  uo  headache,  so  dizsnnens,  no 
pain auy  whoTO,  aud  ft'lt  uo  discomfort.  His  ilrojisy  w»b  utit  iurrww^. 
Ten  iLiyH  later,  fi8  Lin  uriomic  condition  seemed  to  be  retaniioita  the 
injection  was  rei>eated,  with  similar  rettalts. 

The  apj)ftratw8  which  Hare  uses  in  confllructe<l  as  follows:  A  ^IflflB 
container,  such  as  is  nsod  (nr  irriK'^tion  putihjhos  iu  autisejitiir  mof* 
gery,  is'set  in  a  frame  in  order  that  it  may  stand  on  a  table  rather 
than  ho  hung  jtgainst  the  wall.  To  tht^  lH)it«uu  nf  tliis  contaiuer  is 
attichtni  fuiir  or  fivo  foot  of  rod  Para  rul)lx?r  hoso,  and  in  th#»  end  of 
this  rulilM^r  hose  is  iusertefl  a  ]  Jain  j;hms  cannula;  a  clip  is  phuxMl 
niM»n  the  linso  in  order  that  the  flow  may  l»e  controllfMl,  ainl  th« 
cannula,  with  the  tulx^  that  hits  been  attached  to  tlx^  bhHHl-vtwstd, 
is  joined  to  the  tube  rnnniu^  from  the  irrigator  at  the  momient  when 
they  arH  both  comi)letely  tille<l  with  liqnid,  so  tliat  no  ^lobohs  of  %ir 
will  bo  contained  iu  the  tul^e. 

W.  McKeowu  considers  that  theoretically  and  practically,  the  prin- 
ciples of  osmoHis  offer  the  Ivst  results,  IxMn^  fouudeil  on  the  fiu*t  that 
toxins  are  dialyzable;  the  antitoxins  not  l»eing  so,  remain  in  the  cir- 
culation uudiHturl>eil.  The  procedure  is  a  simple  one:  Tlio  blixnl  b 
diIut»Hl  by  the  intravenous  injections  of  a  decinormal  salt  solntiuu  luu! 
tlie  rectum  is  tilliHl  with  a  saturated  solution  of  magnesium  sulpluit^*; 
thus  are  furnished  the  conditions  uec^osaary  for  diidysia,  rix.,  two 
tiuitls  of  iliffereut  degrees  of  concentration  on  either  side  of  an  animal 
membrane  (the  rectal  wall).  He  treateil  two  cases  on  this  pni3ci(»Le; 
one  of  jiurulent  ]>eritonitirt,  Uie  other  of  puerjteral  septicnmia.  In 
both  a  pronounced  chill  with  hyi»orj>yrexia,  followed  by  a  sudden 
dmp  of  the  temi>erature  to  normal,  with  markwl  ainelifinttitm  of  thn 
general  condition,  was  the  immediate  secjuenoe  of  each  injection.  This 
treatment  should  be  available  in  all  conditions  due  t<i  the  presence  of 
a  poison  circulating  in  the  bhKxl,  wliich  is  eajmble  of  Unng  tlialysunL 

Tnffier  has  i)ractisetl  intravenous  injections,  lioth  for  hemorrliago 
and  for  toxaemia,  iu  fifty  cases,  including  two  cases  of  *tauus  (afirr 
preliminary  bleeding),  and  found  that  tlie  fin^t  vfffvi  i  as  Ui  rvrntore 
the  uormal  arterial  pressure  and  diminish  the  freipienc;,  of  the  b«*rt*« 
action;  the  second,  to  cause  diuresis. 

Prolien,  iu  a  case  of  eclampsia,  iuject^l  two  qoartB  of  doiumI 
saline  solution;  the  urine  had  been  almost  totally  supprMieod.  with 
one  hundre4l  i)er  cent,  of  albumin,  but  within  twenty-four  hours  the 
w<imau  passed  one  hundred  and  nine  ounces. 

Berlin  has  r(«iM>rteil  the  case  of  a  woman  who,  three  days  after 
vaginal  hyster*»clon»v.  mnnifi>st4?d  such  vi(»lent  Hymi»tomfl  of  t»e|iMg 
tlwit  recovery  seemed  absolutely  impossible.     The  bolly  wna  distended 
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and  pftiufulf  and  there  wero  verv  lutirkod  Hubnonnal  temperature  und 
frtHjueut  vumJliu^.  On  the  fourth  thiy  the  patieul  aeeiued  to  be  about 
dj'UJg,  whereup<>u  Berliu  ^uve  au  intruveuous  ii]jecti*m  t>f  a  little  over 
a  pint  of  artiticial  bloixl  senim,  aud  shortly  afterwards  repeated  this 
iujectiou,  Tifiiii)^  uot  quite  two  i>int,s.  Marked  cyanosis  and  iiuTeased 
gravity  of  the  Byui[ttoms  foHowed  at  once,  but  shortly  tltere  was  <le- 
cidetl  iiuproveujeut  anil  tho  patieut  recovered,  being  completely  con- 
valpsc«-*ut  by  tho  twelfth  day  of  her  illueas. 

Second  8tat<?d  that  he  had  used  injections  of  artiticial  Herum  for 
four  years  in  all  ujajor  operations,  aud  had  been  able  to  wave  many 
cases  <»f  severe  hemorrluige  by  this  ine^us.  Mo  also  stiit^r^d  that  in 
cases  of  severe  sepsis  these  iiije*'tiou8  were  i>otent. 

Attt{j!itrej)fot\KTic  Strum. — It  is  uow  generally  believed  that  erysip- 
elas, imeri)eral  fever,  aud  many  sejtticjemifis  are  due  to  tlie  action  oi 
streptococci  of  the  same  or  closely  related  H(M>cies,  and  tliMt  tliese 
genus  often  attack  tho  weakened  tissues  and  complicate  such  diseases 
aH  scarlatina,  dii>htheria,  tuberculosis,  Jiud  the  like.  It  wiia  early 
j>erceived  that  a  semni  efficacious  tigaiust  these  j^ernis  or  their  toxins 
would  have  a  wide  tiehl  of  usefulness.  Marmorek  tirst  succeedeil  in 
jiniduciu^^  such  a  serum,  which  is  now  prepared  iu  tliis  country  and 
is  l>eing  ipiite  extensively  euiploye*!.  While  we  cannot  yet  come  t<i  a 
positive  decision  re^ardiuf^  ita  merits,  tho  results  fnllnwinti  its 
admiuistration  iu  cases  of  puerperal  fever,  erysipelas,  |n^ritn- 
nitis,  aud  other  forms  of  septic  imisoning  are  indeed  very  encouriig- 
inK. 

A  theory  baaed  upon  the  claim  that  all  diseases  have  their  orij^in 
in  the  iutroductitm  of  germs  of  tme  or  another  order  may  |)rovf  the 
most  satisfactory  explanation  of  the  disorders  of  the  [ihysical  mgau- 
i^atitm,  aud  should  it  bo  matie  apparent  that  every  Hj}eciH]  ilisease 
has  its  sjtecitic  bacillus,  science  will  have  made  an  immense  striilc  in 
pathology.  But  when  tho  microscope  and  other  means  of  invesliga- 
tion  shall  have  demonstrated  this  as  a  fact,  tlie  more  jiractical  aud 
rLseful  discovery  of  remeilies  adequate  to  the  destiiu-tion  or  eliniin;t- 
tiou  of  these  bacteria  appeals  with  urgency  to  the  thera]n'utist:  an, I 
thus  far  the  bacteriologists  have  signally  failed  to  i^oiut  out  the  cura- 
tive processen  which  may  meet  the  requirements.  Much  is  expected 
from  ficientilic  bacteriology,  and  we  are  anxinusly  ]o<»king  for  n  solu- 
tion of  the  problem  of  curing  disease  by  germicides,  iu  siuue  way 
wliich  shall  not  interfere  witli  the  vita '  '  '^•ions  of  organs  or  tissues 
involved. 

Marmorek's  antistreptococcic  e  »  be  tried  iu  suit- 

able cases  in  doses  of  from  't  to  :tli  luiclein  is 

less  promisiDg.    Hypodennod^^^^^^^^^^^^H     Bolutiou  in 
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l)robabl3'  effective  iu  elimiuutiug  ptomaius  by  rapid  oKm^tion  thrun^li 
the  kidueys. 

Inflammatory  processes,  wherever  located,  are  iiccomi»aui4'd  with 
pain,  from  the  entrance  of  the  sensory  brandies  of  the  Uf^nes  into  thf 
organs;  and  the  means  which  are  adopted  for  the  relief  of  tlie  iudam- 
mation  must  iuciudo  the  control  of  the  neurotic  diHturbtiuce  by  cum- 
bating  this  pain.  It  is  a  fiiir  inference  that  all  agencies  f(»r  tlu«  miti- 
gation of  pain  have  a  curative  ofi'ect  uiH)n  tlio  structurini  invii|v*»il  in 
disease.  The  recii)rocnl  influence  of  Ixnly  and  mind,  in  tha  jimgr*-?*'* 
of  most  physical  disortlers,  do[)euds  VLyxm  their  conm'<-ti<m  tlinxi^h 
the  nervous  system.  The  i)8ychic  charactt^ristics  of  neurotic  {witicLts 
must  be  taken  into  account  iu  the  mautkg«mient  of  Hurgical  disonlrrs. 
just  as  iu  medical  caJ4es,  and  much  doi^enils  uinni  the  mental  state  of 
one  who  1ms  undergone  a  grave  surgical  oi)eration.  Th**  ont'rvatiiic 
influence  of  depressicm  of  spirits  iu  the  nervous  system  should  l>o  oIk 
viated  by  pleaaant  Hurrouudings  in  the  after-treatment. 

The  fountain-head  of  energy  for  all  the  functions  lit»s  in  the  ncrw 
centres;  and  by  cimtrolling  emanations  from  this  sounv  of  jHiwt'r. 
the  vibil  forces  will  be  propagated,  with  regularity  and  unif<trniit,\. 
to  all  the  remote  parts  of  the  physical  organization.  On  the  mii- 
trary,  a  harmful  influence  disseminatetl  from  the  nerve  centr*^?*  ontiils 
disejise  in  the  difrerent  orgars. 

Tlio  mt'jins  to  bo  adopted  for  averting  injurious  impressions  on  tin- 
norvo  contn's,  and  tht*  measures  to  be  used  for  tluj  correction  of  thfir 
deraiigoiiieiit,  makeup  the  whole  prophylactic  agency  of  liygiciif.  ami 
include  all  the  tlu'rapeutic  applijinces  in  the  treatment  of  diseases,  as 
W(^ll  as  th(>  api)lication  of  surgical  measur«»s. 

Close  ))l>servati<in  of  the  vari<ms  nunlitications  of  the  nerve  »'l— 
mentrt  on  the  physical  organism  should  reveal  its  direct  intliicnci*  in 
surgical  pathology,  and  lead  the  surgeon  to  the  adoption  of  prf»inr 
means  of  r  'lief. 

/.ifiitftinnHfffis.-  In  ly  mphangitis  the  essential  lesion  has  lM*enMh*iwn 
to  l>i>  a  growth  of  virulent  micriHtrganisms  within  and  along  ttie  lin*'  of 
the  deep  lymphatics.  From  this  the  main  indication  for  treatint^nt 
is  held  to  be  some  autiseptic  that  will  1h'  aljsorlx'd  by  the  lymphatics 
and  carried  along  these  cJiannels  to  destroy  the  germs.  The  form  i*i 
irrigation  known  us  submei-sion,  in  warm  water  or  weak  antiseptic  so- 
lution, has  been  rei-ommended  for  this  i>uriM>se.  It  is  ap]»licable  :  \1) 
In  cases  of  continued  celhditis  in  which  repeated  incisions  have  lH*en 
niaile,  through-and-throngh  drainage  establislied,  and  elaborate  dn*ss- 
ings  i»ersisted  in,  yet  tin-  tissues  remain  sodden  jtnd  intiltnit«-il. 
joints  are  destri>\ed,  and  the  loss  of  tlie  part  is  imminent:  i*2i  Iu 
severe  1  icerated  injuries,  including  comptmud  fractures,  where  septic 
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infection  is  jireseut,  the  tiBsucH  nrc  widolv  involved,  ami  tlio  wound 
has  a  jJurklLko  appearance;  (3)  For  tLn  (mi |m we  of  mniutjiining  life 
in  tissues  where  the  cirt'alaHf)n  is  cut  off  by  hicerating  injuiies  of  the 
larger  lilood-vessels,  whether  infection  is  jtresent  or  not.  In  submer- 
sion the  (litfuaiou  pioceas  is  iiit<i  the  water  iaslrjul  of  the  blond. 
AVater  alone  ifi  healing.  MoiHttire  prevents  drying  of  tlie  secretions, 
relieves  tension,  and  renders  tho  ti*isnes  soft.  Hont  to  a  surprising 
degi-ee  retains  life  iu  tissues  that  otlierwise  would  lx>  hopeleMHl,\  h)st. 
Any  antiseptic,  sucli  a.s  carlx>lic  acid  in  very  weak  sohitioii,  would  lie 
abftorlx-d  inti»  the  lymphatics  and  the  tissues  would  be  saturated  by 
nn  antiseptic  agent  in  such  strength  as  to  inhibit  tho  growth  of  germs 
at  their  seat  of  development.  CHuieally  the  change  in  the  patient  is 
a  prompt  drop  in  tem|)erature,  diminished  a-ilcmUj  the  wounds  clean 
up  and  tissues  are  saved  that  had  seemed  already  lost. 

Under  sul>raprsiou  it  haa  lieen  shown  :  1.  llmlbhiod  remains  Huid 
and  the  vessel  walls  nonnal  m  tlie  distill  iw>rti<>n  of  an  injured  or  oIh 
structed  blooil-vossei ;  2.  That  the  heat  of  a  part  is  very  rajiidly 
tliminisht-d  \\\wn  the  blood  ,HUp]>ly  is  cut  off,  a  condition  favoHiig  the 
rapid  death  <tf  tissue.  The  case  of  *t  trephine  button  is  cited,  nlsn 
tho  fact  that  a  Thiersch  skin  griiit  may  live  twenty-four  houps  if  kept 
in  decinormal  salt  solution,  and  take  well  when  ai>]>lif'd.  These  and 
U)any  othnr  tilings  would  show  that  cells  may  live  a  hjiig  time  nithont 
bh>od  snjtply,  and  the  use  of  subjnersion  is  based  upon  the  fact  that 
we  artiiicially  maintain  comlitions  of  heat  favoralvlo  to  the  life  of  the 
c^ll  until  anasttnnotic  circulation  can  establish  ib^elf. 

Inigatirin  by  a  constant  stream  has  l>een  stated  to  ]tG  based  upon 
tho  fact  Uiiit  the  groat  object  in  septic  surgery  is  to  f)btjdn  good  <lrain- 
nge,  and  iliat  nt»  permanent  dressing,  no  matter  how  frccpiently 
changeil,  affords  ]>erfect  drainage,  but  leaves  secretions  in  contact 
^ith  the  wound  for  alworption.  The  measure  consists  in  condm-ting 
a  gentle  stream  of  1 : 1,1)0)  carb(»lic  or  1 :  10,U(M)  corntsive  sublimute  to 
the  bottom  of  a  septic  wound  and  allowing  this  to  bathe  the  wound 
constantly.  Tlae  ai)i)licatiou  (*t  thin  method  to  cases  of  pelvic  sur- 
gery haw  s»)me  mechanicjU  diflii-nlticn,  and  mm-h  stress  is  laid  un  the 
pro[)er  placing  of  tho  irrigfttiug  tube  of  soft  niblwir  at  the  b<ittom  of 
Dougla.s*  cuUle-sac,  and  Jtften  of  a  uecoud  tul)e  by  means  of  a  Y  at- 
tachment into  the  lateral  recesses. 

Ptterpeml  Septirrpniin.— In  the  state  of  the  system  following  thn 
lying-in  period,  whetlier  in  the  case  t»f  nnH<^'trriage  or  natural  delivery 
at  full  term,  we  have  serious  contamination  of  the  vascuJ:ir  artd  lym- 
]ilmtic  systems  from  tlie  decomposition  of  bliKid  dotw,  retained  pla- 
centa, or  ordinary  vi  "^etious. 

swell  Pari  *  ■t^tfnitinniw..  to  the  fact  that  t<jxic 
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effects  result  from  the  reteiitiuu  of  uateriiil  iu  a  cout-iiuiug  cavitv. 
The  symptomH  aud  courHe  are  similar  to  those  of  au  onlimirv  oa»e  of 
8ex)ti(!ft!mia. 

Kime,  of  Atlauta,  has  devised  au  iugeuious  form  of  ruhlter  drain- 
age tube  for  cases  of  puerperal  sex)ticiuuiia,  whether  due  to  **Hoptii' 
infection"  or  to  "putrid  iufoctiou."  The  object  of  the  tuU»  is  to 
maintain  drainage  of  the  cavity  of  the  uterus.  This  draiuiigt'  tuU»  is 
to  be  taken  out  once  or  twice  iu  tweuty-four  hours  f«tr  cleaning  auil 
disinfecting,  while  irrigation  may  l>e  made  with  weak  Hnlutions  nf 
carbolic  juiid,  creolin,  or  boric  »wid — intrauterine  irrigHti<»u. 

The  most  tliverse  ojunions  are  oxi)ressod  with  reference  t**  the  us«» 
of  the  curette  in  the  treatment  of  puer[H>ral  Heptinemia.  Man\  an* 
confident  of  the  advantage  of  early  curetting,  but  favor  only  one  reMirt 
to  it.  A  consensus  of  o]>inion  may  he  sai<l  t4>  have  l)een  ex|in^ss4il  in 
favor  of  a  dishxlgment  by  some  method  of  putrid  material  accumu- 
lated iu  the  womb.  The  dull  curette,  having  a  hollow  handle  througii 
which  ;  stream  of  water  tlows,  may  be  miule  a  very  imiK>rtant  means 
of  securing  this  dislodgment. 

An  antise]>tic  wash  is  also  a  necessity,  and  cannot  Im»  overestimatiii 
when  pn»j>erly  used  for  this  jmriKise.  The  fn^juent  and  thon>ugli 
swabbing  out  of  the  womb  with  a  ]>i€^ce  of  gauze  medicattnl  with  iiMltK 
form,  imline,  and  carbolic  acid  may  be  instrumental  in  ]>rev4*utiuu 
abs<»rption  when  a  neutrali/jition  <)f  putrefju'tion  cKVurs  tlu'i'cbv. 
Again,  creolin  in  water,  c<nnui*m  salt  in  water,  or  |»ennaiiganatt'  nf 
ItotjiHsium  iu  water  is  i)referable  to  the  use  of  carbolic  acid  or  of  cor- 
rosives subliniatti  solution  in  tin'  wttmb. 

A  free  discliargo  of  solid  material  or  iluid  is  necessary  in  easrs  of 
irrigation  of  tlio  uterus.  Hence  no  partial  irrigation  is  to  U*  at- 
tempted. Tho  neck  of  tiie  womb  must  1h»  sutHcimtly  dilated  in 
order  to  allow  of  an  unstinted  eHcaj>o  of  all  contained  matter.  If  tlie 
cervix  should  n<»t  be  dilated,  a  dilator  may  l>e  used.  Usually  the 
disi'ased  part  communicates  by  a  i)atulous  tnict  with  the  vagina,  but 
in  no  cas(»  sliould  irrigation  1h»  resort^Hl  to  unle.ss  the  finger  of  the 
operator  may  be  inserted  Ix'fttro  doing  ».'o. 

Tl»e  speculum,  applicator,  vnlsellum  fon-eps,  dilator,  and  curette 
are  the  instruments  usually  reepiired  in  the  ordinary  ejwes  of  puer- 
peral septic.eniia. 

Hut  all  cases  sliould  1k'  stmlied  witli  reference  to  the  particular 
adaipt:ili<)n  of  the  operation.  A  thin  and  putrid  uterus  slnmld  not  U* 
i*urett4Ml,  and  simple  drainage  is  all  that  may  1mi  rt^iuisite.  But  an 
intlamtMl,  thick,  mus<"ular  uterus,  tresldy  infected,  should  Ix*  scraj».tl 
and  deprived  of  germs  and  (jf  the  nidus  of  germs.  TIm'U  a  simple 
healing  agent  may  comi)lete  a  cure  by  hw^al  ai»i>lication. 
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A  case  of  i>>a?miu  nlU^r  ftcutc  sttftpurafwu  f/f  the  'iithhUe.  ear  whs  oL>- 
sen'ed  l>y  Ropke.  The  ili«eaHo  wim  fiillv  tltivt-lajiiKl  during  tke  tlainl 
week  of  tlio  otitw  media.  TLe  iivieiuia  was  attributt'd  to  Mjringiug 
tbe  ear  with  cLamoniile  tea  iu  tho  acute  stage,  ami  also  to  poultic- 
ing. The  local  mii8toi(lsvniptf>mrt  wen*  largely  iipgativp.  There  was 
ucariy  constant  ])ain  in  the  left  temple,  aycoiujianied  by  chills,  "  fork- 
lightuiug"  tenaj>erature,  the  permanently  rapid  jvulne,  enhirvjenieut 
of  the  spleen,  aud  dry,  crat-kutl^  thii'kly  roated  tongue.  ProfiiHi-  dis- 
charges of  pus  from  tlio  necroscnl  Ijodo  tissue  necessitated  op4'ning  of 
tJje  mast^jid  lavity  niid  of  thu  antrum  for  tlit>ir  co]nph»te  removal.  Tlie 
temperature  was  redui*ed  after  tlifi  operation,  wliile  the  Hjiieeii  muhl 
not  be  felt.  Cu  the  tenth  day  the  patient  left  her  bed,  aud  iu  ont> 
mouth  Hhe  w;us  dismiissed  fnuu  the  hospital  entirely  well,  aud  witli 
very  good  hearing  iu  the  jirevinnsly  diseased  ear. 

Sopt'o-iititt^  lieeause  of  tho  fact  tiiat  the  poison  is  of  h-^ss  ititeusity, 
is  treiite«l  \vitli  more  pnuuptuess  but  It^ss  energy  titan  pyaemia  or  sej>- 
tic^mia  jiiiJiier.  The  treatment  oousisis  of  nutritious  di<4,  early 
evacuatiiiij  (jf  all  sloughing  aud  decompoMing  tissue  nr  ueeroseil  bone, 
active  catharsis,  thorough  diuresis  and  diaphoresis,  and  autiseptic  aud 
lijcal  treatment.  The  use  of  calomel  gr.  i.,  and  bicarbonate  of  sodi- 
um gr.  v..  every  two  hours,  until  six  eapsules  nf  these  ingredients  aro 
tjikeu,  may  be  suHicinnt.  At  the  same  time,  turpentine,  z  ij-  ^^ith 
cjimphor,   3  i.,  may  l)e  applied  locally. 

Toxicology. 

The  occnrrpuce  of  cases  of  jioisouing  l)y  dreaaiugs  used  in  tho 
treatment  of  wounds  calls  for  an  ouumeratiou  liere  of  the  symptoms 
and  eatisf^s  of  such  accidental  i)oisoTiing,  t<)getln"r  with  a  brief  dis- 
cussion of  ti-eatment. 

Carbolic  \c\i>. 

The  minimum  fatal  dose  has  b»*rn  put  at  1  drnrlini,  but  nnicli 
larger  riuaiitiiies  have  been  swallowed  with  recovery  uudi^r  apjiro- 
priate  treatment.  The  use  of  compresses  of  carbolic  acid  to  the  skiu 
has  resulted  in  carbcilir  acid  4'oma. 

Emitloved  ill  vaginal  doiu*he  iu  a  strengtii  of  1 :  33,  carbolic  acid 
liafi  been  followed  by  the  usual  Hym])tomH  ttf  jioisnniug. 

A  child,  Jifter  circumcisittu  ;iud  a  dressing  with  thren-per-cent. 
solution  iA  carbolic  m-id,  died  with  all  the  symptouiH  of  poisouiug  by 
carbolic  acid. 

P'tthnhnjif. — PepreBsion  and  paralysis  of  tho  mr<lullii,  oblougatji 
liud  the  spinal  cord. 
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Hymitfoms, — Coma,  loss  of  ueusibility  and  rofloxcs,  iuaetive  pupils, 
cU.uic  couvulsious,  stertorous  breathing,  pulse  iR'at  30-35  |H»r  luiuut^s 
X)rijfuso  ]>orspiration.  As  the  patieut  begins  to  rlimiuute  the  i>oiHoD 
of  carbolic  .icid,  the  consciousness  is  restoreil  but  excitement  remains. 

Aiififloft's. — Alcohol,  \^negar,  oils,  turi)entiue.  Alcohol  wli»»n 
directly  jipi>lied  in  a  case  of  fresh  bum  from  carbolic  acid  will  rtmu- 
tt^'ju't  tlio  effect  immediately.  Turi)entino  is  more  applicable  lattT 
when  the  carbolic  acid  has  destroyed  the  epithelium. 

The  very  best  proof  of  this  statement  is  to  lx>  found  in  th»»  ciw**  •»( 
a  woman  in  our  practice  who  iulialed  a  combination  of  alcohol  and 
cjirbt)lic  acid  which  was  given  by  mistake  for  A.  i\  E.  mixturt*. 
Very  little  effect  upon  h<r  respinition  occurred  and  not  mon*  cauUT- 
iziug  effect  on  the  fjvce  than  that  usually  seen  from  chloroform.  The 
accidental  jioisouing  of  oxu  patieut  would  probably  have  resulted  but 
for  the  alcohol  which  was  in  the  combination. 

In  a  similar  case  of  accidental  burn  during  the  lifter-treatment  of 
an  operation,  an  immediate  resort  to  the  cami)homt4Kl  Uuimfut 
d<'s<'rib(Hl  al>ovo  showoil  the  power  of  oils  and  turi»entine  to  C4>ii«t»'r- 
act  th<^  caustic  effect  of  carbolic  acid.  In  cases  in  which  the  oarUilli- 
acid  had  Immmi  dot<K»ted  and  this  combiuati(m  was  applietl  with  bicar- 
iMinate  of  sodium  and  spirit  of  camphor  no  blister  lH?came  apiumMit, 
but  when  ito  antidote  was  used  l»lebs  formed  on  the  skin. 

Tin-  internal  use  of  tliis  same  liuimt-nt  was  resortfd  to  iu  a  cas*'  of 
accidental  poisoning  from  a  teaspooiiful  of  carlM»Uc  acid  takt-n  b\  a 
ciiild:  tilt*  local  4'il'(H*t  was  sui)plem('nt<'d  \i\  the  uh(»  of  aponiorphim- 
\^r.  J„  to  rcj^nu'gitat*^  tlu^  contentH  of  the  stomach  ovi-r  tin*  iiitl.'init-l 
area.  Xo  cffoct  was  api)ar(  lit  upon  the  delicate  mucous  m**mbnini*s 
of  the  o'soplm^^us,  so  ]>roiio  to  bci-onie  contracted  by  cicatrization. 

In  regard  to  tlie  use  of  vincf^ar  internally,  our  ownex|M-rienee  does 
not  serv(^  us;  but  the  rejKU'ts  of  many  writers  strtm^ly  sustain  it«> 
claim  when  administered  early  in  cases  in  which  even  large  tiuautitit-s 
of  carbolic  acid  having  been  swidlowed. 

Tlu"  use  of  sulphate's  is  also  a<lv(M*ated  on  the  liiisis  of  neutralising 
its  i'lu»niical  ell'ects. 

MEItC'llltY. 

The  salt  of  mercury  us*m1  in  surgical  dressings  is  variously  calh^l 
corrosive  sublimate,  mercuric  chli»ride,  i»iehloride  of  niereury.  i»er- 
cliloride  of  mi-rcury,  hvdrargyri  chloridnm  corrosivum  (I*.  S.  P.V 
hydrargvri  perdiloridum  lU.  V.),  Its  chemical  formuhi  is  HgCI.. 
and  its  .itoniii'  weight.  27(».r>4. 

All  slmuld  !>'  or  lM'4'ome  familiar  with  the  appearance  of  the  cry^ 
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tala  of  this  deadly  poison.  The.v  are  octaliinlrH,  but  may  I)g  flatteiietl, 
ri^lit  rhnmbif  prismn,  if  tlie  crvKtals  arini^  fit  mi  tlie  pviiiuinitioti  of  a 
solation,  whereas  nftt^r  siiblimatinu  by  Lnnt  they  riro  <liffi>roiit.  It  in 
seven  limeH  more  Hftlublo  in  uh-fthol  tbnii  in  wat+T.  The  (jisiv  of  cor- 
roftive  sublimate  is  nauHeou8j  Htyi'tic,  ami  nn'tallif,  remaining  for 
Home  time  iu  t!io  nioutli. 

It  iH  uot  a  Ktabl**  ronipouml  but  is  ejinily  (lecduipoHecl  in  tlif*  pn-H- 
CDce  of  suuii^;ht  ami  flu'iait-alH.  Particularly  iu  tlie  jin^Heum  of  or- 
^anic  fiul-wtauceK,  such  uh  albumlu  prt'Sftit  iu  the  tissues,  birlilorid*' 
of  morcnry  Ih  a]>t  to  fiirm  t}u^  iiiHobible  albuminate  of  iiic-cnry. 
The  niiiHt  important  ibnluetifjua  haveljeen  drawn  in  favor  of  oHifr  an- 
tiseptifH  from  tliirt  fact  ah  me. 

Of  ;U>S  ciLKeH  eollecti'd  by  WitthauH  from  lactlicid  pjipcrn  during 
this  century.  231  have  Ix^eu  re]>orted  since  1S7!I,  whih-  during;  the 
ilecmle  of  1H70-79  im\\  22  were  rcp<trted.  "The  cauw^  of  this  sud- 
den and  lar^e  iiHTe:irto  \h  to  bo  found  in  the  very  extensivo  nwe  of  hoIu- 
tious  of  the  bicblori<Io  as  autise|)tU'S." 

WitthauH  Hays:  "Of  the  2^11  wwea  rppurUnl  nincu  1-H7^J,  14^?  were 
wiUH(*d  by  irrigation  of  tlio  vagina  or  ntenis  or  both  with  Sithilioiis 
of  1  iKKX)  or  of  still  higher  dihitiou  in  oi«tetrical  and  gynecohigicid 
cases,  and  oi  these  -tS  were  fat4iL" 

"In  many  {if  the  rcuent  <'ases,"  he  oonlinues,  ''death  has  followed 
surgical  operations  in  whieh  solutioiis  of  corrtwive  sulilimate  of  1  :  |(I00 
or  1  :2(M)lt  have  K^eu  used,  aud  in  wldch  there  have  been  dislitn-t 
mitJi-nL<irt4'ni  and  pt>st-moi't4>m  evidences  of  mercurial  pitisoning." 
•*Of  172  caseH  other  tJiau  siirgicjJ  or  obstetrical,  7i)  were  uccidental, 
47  Huitidal,  15  by  admiuiMtratiim  by  (pnicks,  and  27  homicidal,  the 
remainder  having  no  causo  n^^signed.  Of  th*!  ac*'id<*nlal  cases,  seV'  ral 
followed  medicinal  adniinistrfttioii  either  of  solution  or  of  ointment 
externally  ajiplied,  or  given  hypodernncally,  by  the  month,  or  by 
the  rechim  iu  the  treatment  of  Byplulis.  Or  it  luw  lH'i>a  taken 
bv  ndstato  for  other  white  powders  {E|>Mom  salt*»,  tartar  emetic, 
potjiHrtiiim  br<»mi(hs  Kugar,  biKuiuth  Kubnitrat*'.  Haub)nin,  calona-l), 
or  tljo  ftolntion  has  been  taki-n  for  whiskey,  etc.  Two  jMiisonings, 
DUO  fatji],  were  caused  by  prolonged  contact  of  tlie  solution  with  tho 
Bkiu." 

The  antiseptic  tabh-ts  uf  bicldoride,  althnugh  UMUidly  colored  blue, 
have  l>eeu  iswallowed  accidentally. 

In  tht^  f4>nn  of  vaginal  <louches  in  parturient  cases  the  same 
rapid  absorption  has  been  olmerved /is  iu  the  case  of  carltolic  acid. 
The  amount  used  in  one  case  was  three  and  thvce-quurtx'r  grains. 
Death  occurred  on  the  ti'Uth  day,  ami  was  undoubtedly  due  to  mer- 
curic  poisoning.      In  a  ca.s(»  of  intrrMitcriue  irrigatitiu,  repoi-tod   by 
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BrauD,  death  occurred  on  the  seventh  day,  after  the  abstirfition  of 
five  and  one-quarter  grains. 

On  tlie  other  hand,  very  large  doses  have  been  rei'<»vere*l  fnmi. 
but  such  cjises  were  treatetl  promptly  by  wkilful  physicians. 

Sifmpfofiis.—X  burning  sensation  in  the  gullet  is  felt  sntm  aft»-r 
the  poison  luis  been  swallowed.  Violent  symptoms  usually  show 
themselves  within  five  minutes,  and  consist  of  incH'ssaut  vomiting, 
retching,  bkxxly  salivation,  and  pain  in  the  epigastrium. 

Incjises  of  surgical  and  obstetrical  iH>isoning  tho  jiain  is  reft^rr***! 
to  the  intestines  and  abdomen  before  the  mouth,  pharynx,  or  niuoou?* 
membranes  are  affected.  The  intense  nausea  of  the  intonial  exhibi- 
tion of  this  dnig  may  exist  temporarily,  but  should  not  1h?  i»onsiilerotl 
as  a  necessary  symptom. 

Dimiuutiou  or  total  suppression  of  the  urine  ovurs  ]»roniin«'ntly 
in  fatid  oases.  When  the  small  tiuantities  of  urine  |>asseil  art*  v\- 
amine<I,  albumin,  mercury,  casts,  and  bhMnl  eoriiusdos  an*  foiiiul. 
Tlie  jmlse  is  rapid,  small,  irregular.     The  temperature  is  subnormal. 

The  8ympt<mis  of  poisoning  by  bichloride  of  mercury  usuall>'  last 
from  five  to  twelve  days,  but  death  may  occur  within  a  few  hours. 
In  the  case  of  chihlren  the  end  comes  more  rapidly. 

The  many  lesser  discomforts  which  are  found  in  ]Miisoning  by 
surgicnl  dressings  may  1>e  enumerated  as  headiu'he,  naus*'a.  aiion-xia. 
and,  in  tlie  case  of  minute  doses  of  corrosive  subliniate  alisorUvl  iu 
wounds  from  liiddoride  gauze,  salivation,  l(M>Meiu'ss  of  tlit*  Ihiwi-K, 
and  crami)s,  all  of  which  are  distinctly  indicative  of  a  tnxir  dosi-. 

PfffhnhMjif.-  The  various  ennmctories  and  glands  and  the  wholi- 
body,  in  fact,  are  found  to  contain  the  mercury  in  souu*  form.  Th** 
([uaiitity  in  tht^  Hv**r,  kidneys,  muscles,  and  spleen  is  m«»ro  tlian  that 
in  the  bile,  thyroid,  lungs,  brain,  or  l>ones,  while  masses  brti.im* 
st^>pped  in  ]MU'tions  of  the  large  intestine.  Six  months  or  longer  ma> 
Im'  r(Mjiiiri*d  for  the  disapiM»arance  of  thestulepots  of  |H>ison  in  th**  ft-w 
cases  that  rocov*'r. 

/'rntfHftyis.  -^^ot^{]^  is  apt  to  1)6  the  result  of  mt»rcuri*'  iK)isonini; 
sooner  ar  later.  In  crises  of  surgical  poi.soning  the  lu'omjit  ivmoval 
of  the  cause  may  be  followed  by  Ix^tter  results. 

Tirnfi:nnf.  Wliiti*  of  eggs  mlniinistered  early  after  tlii»  ingestion 
of  bichloride  (tf  mercury  forms  an  insoluble  compound  whii-h  ma_\  1- 
discharged  by  the  bowels,  or  immediately  by  a  stomach  pumji,  or  b*. 
the  prompt  hypodermic  inje<'ti(m  of  gr.  -jV  of  a|M>mor|>liine  li.vdro- 
chlorate. 

In  surgical   cases  we  have  i)ointed  out  that  i>rophyIaxis  deniiindN 

a  striet  avuidan* f  "the  appearance  of  evil."     Ihit  when  th»»  sym|>- 

toms  detaih'tl  (Kcur.  wounds  may  Ix?  o]»ened,  treated  with  white  of 
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egjxs  locally,  and  tiK)rou^:hly  "wnslied  with  imro  wiit^^r  in  order  to  ef- 
fect <liluti<m  of  tbe  hiclildride  ]trt*8<Mit  iti  the  lissueH. 

Thednncliesof  tlie  birtii  canal,  wlieu  the  offemlin^  cause,  fihould 
ho  netitriilizcd  hy  siitiilnr  dtmt^hort  of  whito  of  p^'g  and  thu  hypodermic 
injertion  tif  iiKiriiltirm  sulphiit4^  j»r.  ,|  ami  atnjpiae  Hulphutt^  ^r.  ^Itj. 
Tln^  dihititm  of  any  suhitinu  roniuiniiin  in  the  utorns  must  ho  jwconi- 
liliwhcd  by  fr<*c  irripjtiou  with  hot  wah-r.  ButalMiv*^  all,  iiuuieiliaUi 
ratharsiH  Esliouhl  Im»  arroiiiplishi^d;  f<tr  tliin  purpoHu  nil  and  tur])eu' 
tino  sh^mld  Ih^  used  and  on  no  acconut  Bhould  a  juU  containinji:  calo- 
mel or  any  mcn-urial  jire]>aration  bo  Kiven. 

Th»»  immediate  ch^aiiHin^  of  tin*  h>wer  bowel  by  moanH  of  euematji 
of  the  vvhik^  of  e^^'s  is  alno  indicated,  and  many  gallons  of  water  may 
be  employed  in  imgatiu^  tho  rectum. 

Iodoform. 

This  is  a  combination  of  iodine  and  chloroform,  the  enmjtouml 
heiuK  ft  yellow  ])owder  of  bad  odor. 

*%"'/^/'""^-"The  toxic  eflVets  of  dnsling  iodoform  upon  large 
wvtundH  are  nhown  in  a  rine  of  tem|)erature  after  eiicli  dreHHing,  a  woe- 
l>eK*^ine,  listless  expresHion,  and  in  some  cases,  unemic  coma.  Iodo- 
form poisoning  from  surgical  di-essings  has  bei-n  discussed  by  P. 
Clienm,  of  Paris.  The  symptoms  arc  (1)  Ltnitl:  erythematous  rash, 
with  erosion.  en'Hi[M'las,  4ir  sinnilaied  phlegmon  im  tlie  fat-t-,  eyelids. 
scrotum,  etc.  TJie  conjunctiva  is  rarely  aflected.  The  eniption  vcr.v 
nirely  occurs  in  children ;  Cl)  (ti'}trrfil  Stfjnjifomft:  These  often  appear 
withiiut  the  preceding  mjinifi-stntinns  nu  the  sldn. 

The  t^'mperature  is  H»'J  to  104  P.  i'.VA'  to  40'  C),  nccompaiiitMl 
with  dinlike  for  foiKl,  burning  sensation  in  the  epigjistnim,  vomiting, 
and  nausea.  Klderly  jiersipus  and  tlmse  sufl'criug  frnm  rcnnl  insutli- 
ciency  slniw  very  viuicntanilevcn  fatal  sviuptoms.  Cttryyji,  redness  of 
the  conjunctiva,  frontal  headachn,  and  a  metallic  taste  in  the  month 
have  Ih'oh  nl>scn'ed. 

These  s.vmptipmH  i(uic-kl\  di>saji pear  after  tin*  ioiloform  ilressings 
arn  discontinued.  A'arions  sul>stitnt»^s  for  iodoform,  such  »ih  ImiHc 
acid,  ntisophen,  aristoj.  and  otln-rs  have  lieeti  jintposed.  but  the 
entire  avoidance  of  ]iowders  of  any  kind  in  tho  early  ti'eatment  of 
healthy  w<mnds  is  advisable. 

ff^instfunrrfiff. — There  nre  nund»erH  of  people  who  nro  unable  tn 
Itear  even  a  moih'rate  ipianttl.v  of  iodoform.  Ihrently  a  ;oung  man 
with  a  very  small  abs<trbiug  surface  at  the  tnratusturnetl  deathly  sick 
from  the  US4»  (»f  a  fiiere  nf  ten-pi'r-cent  ioilofitrm  gati/.e  inserted  to 
keep  the  lips  of  the  meatus  a]iart.     He  suifcred  no  untoward  efl'ect^ 
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from  tlie  Hubstihititni  <»f  ii  Hiniilur  utrip  of  siiblirunttHl  ^auzc     He  lia<l 
alwjiVH  biul  a  great  ttiitipathy  to  ioiloforin. 

It  has  been  recorded  iu  mauy  l>0(lsido  obsen'atious  that  iiMloform 
is  not  bonio  by  birj;e  freshly  cut  surfaces  in  tlie  breiist,  and  tlie  <*nu- 
tion  al>ovo  given  as  to  the  use  of  any  i>ow(ler  upon  fresh  wounds  is 
es])ecially  aj)plicable  after  amputation  of  the  manniiary  glands.  The 
case  of  an  old  negro  woman  operated  upon  in  Atlanta  by  a  conii>tt4'nt 
sur^^eon  in  this  way  for  carcinoma  has  served  to  emphasize  this  fart 
of  a  HUS(toptibilLty  to  iodoform.  Thtt  wound  was  large  and  tht*  tla]iH 
were  not  sulficient  to  l)e  brought  in  contact,  so  that  tin*  result  wan 
that  a  large  areji  was  expected  to  b(»  liHed  by  granulations,  and  iinh^- 
form  was  dusted  on  this  ai*ea  at  thn  time  of  tlie  ojteration  and  inim*>- 
diately  afterwards.'  The  wound  was  subse<piently  dn*sse<1  fnH|uentlv 
and  em^li  time  iodoform  and  ioiloform  gjiu/e  wer*»  \imh\.  Tin*  usual 
flymi)tonis  of  itnloform  poisoning  suiM'rvened  and  the  patient  di**d. 
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Anthrax,  conditions  essential  to  the  en- 
demic prevalence  of,  428 
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definition,  418 
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not  nialariitl,  420 
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233 
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BoAH.   Ism  AH,  on   Foot-and-Mouth  Dis- 
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132 
Bronchi,  lesions  of  the,  in  ylauders,  aS7 

in  Jutlucnza,  DO 
BronchJtia,  iufluen/ul.  121 
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dulncss  in,  13^ 
frequency  of,  137 
rflles  In.  \-H 

respiratory  murmur  in,  333 
Bputum  of.  ]M 
Byniptc»msi,  ]!W 
temperature  curve  in,  133 
vesicuh^r  rule  iu,  1H4 
Bron'D-SC-rpiiird's  paralysis  iu  iutliictiza, 

215 
Biibws  in  plague,  330.  340 
Bubonic  plague,  t)27 
BQrselfie»>er,  10 

Butter,    foot  and-mouth    disease    spread 
hy  means  of,  454 


Catarrhus  biliosus,  15 

Cnffl,  foot-aud-nioutti  disease  iUj  461 

rabies  in,  5^16 
Cattle,  actinomycosis  in,  478 
anthrax  in,  413 
foot-and-mouth  disease  id,  401 
rabies  in,  534 
typhus  fever  in.  280 
Cerebrospinal  meningitis  in  influenza, 108 
CImrbou,  see  AnI/iraJ- 
Cheese,    foot-and-mouth   disease  spreud 

by  means  of,  4ft4 
CIdll,  initial.  In  lyphus  fever,  278 
Cholera,  symptoms  reacrabling,  in  Influ- 
enza, IH5 
Chorea,  Lnduenzid,  lOH 
Circulatory  lesions  in  influenza,  100 
symptoms  iu  influenza,  232 
in  plague,  542 
Cocci,  pyogenic.  WB 
Coma  in  influenza,  197 
Conjiiuctivitia.  inMuenzal.  235 
CoHBtipatiou  iu  influenza,  180 
in  typhus  fever,  287 
tri-atment.   313 
Convulsiuus.  influenzal.  198 

nibic.   539 
Coqueluciie,  synonym   of    influenza,  9, 

12.  121 
Cornea,  nlfcctinnB  of  the.   iu  influenza, 

238 
Corrosive  sublimate.  luitidote  to,  036 
objections  to,  iu  wound  treatnieut, 

000 
poisoning  by,  0:SO 
trentmeiU..  038 
Courier.  \f  petit,  27 
Coryza,  influenznl,  112 

sponidie,  not  intluenza,  49 
Crepitation  in  influenzal    bronchopneu- 
mnnla,  i:J4 


CACKKxrA,  Influenzal,  1R7 
Canitli's,  rapid,  in  Influenza,  230 
C!arbolir  add,  antidotes  to,  636 

poisonine:  by,  OSfi 
treatment,  030 
■Carbuncle,  anthrax,  453 
(^atnrrb,  Kussinn,  31 
Catarrhal  fever  not  Influenza.  40 

symptoms  in  influcnzi*,  112 


nA(  RYorvsTiTls.  {nfliienzal.  280 

Dairy  proihicta.  font  and  mouth  disease 

spread  by  meiuis  of,  404 
Deafness,  influenzal,  243 
Death,  black.  327 
Debility,  influeuzid.  IM 
Delirium  in  Influenza,  917 

In  plauue.  342 

in  rabies.  530 
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Delirium  in  typhus  fever,  287 
treatment,  315 
tremens,  diagnosis  of,  from  typhus 
fever,  800 
Dengue,  influenza  compared  witli.  880 
Dermatoneuroses,  influenzal.  228 
Desquamation  in  typhus  fever,  286 
Diabetes  insipidus  following  influenza, 
222 
mellituB  in  influenza,  282 
Diarrhcea  in  influenza,  184 
in  plague,  842 
in  typhus  fever,  287 
Diet  in  typhus  fever,  812 
Digestive  apparatus,  symptoms  referable 
to  the,  in  influenza,  182 
in  plague,  842 
Digestive  tract,  actinomycosis  of  the,  488 
symptoms  of,  490 
invasion  of  anthrax  through  the,  438 
in  man,  438 
Dissection  wound,  573,  597 
Dfolococcus  exanthematicus,  266 
Dogs,  foot-and-mouth  disease  in,  461 

rabies  in,  525 
Dulncss    on    percussion    in     influenzal 

broncliopncunionia,  183 
Dyspna'A  in  influenzal  broncliopneumu- 
uia,  13t( 
in  plag!ic,  343 

Exit,  affections  of  tlio,  in  influcnzii,  239 
Empyema  in  influeu/.it,  lOo,  172 
Enuntheni  of  foot-und-mouth  disease  46*.> 
Encephalitis,  diagnosiHof,  from  typhus 
fever.  3tHJ 

influenzul.  202 
Endocunlitis.  influenzal.  106.  225 
EnteritiA,  intluen/4il,  185 
Epistiixis  in  iuflumza,  '2'i7 

In  typhus  fever.  279.  291.  294 
Erythema,  influenzal,  228 
Exuntheni    nf   fout-iiml-niouth    disease, 
469 

of  influenza.  22t< 

of  plague.  341 

of  pyieinia,  tiWi 

of  wpticii'inia,  62S 

of  typhus  fever,  285 
Eyelidiii,  afl'ectiunit  of  the.  in  influenza, 
2:i.-> 


Eyes,  affections  of  tbe,  in  influenza,  28S 

Farct,  894 

Fasciae,  inflammatory  affections  of  the, 

in  influenza.  234 
Fever,  camp,  see  Tjfithutftrtr 

catarrhal,  not  influenza.  49 

in  actinomycosis,  490 

in  foot  and  mouth  disease,  468 

in  plague,  339 

in  pyicmia,  595 

in  rabies,  541 

in  typhus  fever,  370 
treatment  of,  819 

jail,  sec  Tyjthunfertr 

petechial,  see  Typhu»frttr 

puerperal,  580.  633,  see  l)ftrmia  td 
»ej4inemia 

ship,  sec  Tyithuitftrtr 

spotteil,  see  Typftuaftttr 

suppurative,  595 

typhus.  253,  si-c  Tyjthusfettr 
FiNKLKR.  DmiAK,  on  Influenza,  1 
Flcckfielier,  see  Tjfpliuti frrer 
Foot«nd-Xouth  X>iMMe,  461 

history  of  the  disease  in  man,  46S; 

(>ttology    imd     palhogeiiesis,     463 ; 

patliological  anatomy,  465  :  bactcri- 

olo>,'y,  460:  elinlnil  course.  4*W;  di- 
agnosis,    470 :     prophylaxis.     471 ; 

treatment,  473;  bibliogmphieal  ref- 

ereuoM*.  474 
Foot-and-mouth    disease,    bacteriology. 
466 

chronic  form.  470 

clinical  course.  468 

complications.  469 

defluitiim,  46: 

diagnosis.  470 

from  stomatitis,  471 
fr(»m  syphilis.  471 

ciianthem  of.  469 

etiology.  46:^  ■ 

exanthem  of.  469 

fever  in,  468 

glossitis  in.  469 

history  of.  in  man.  462 

immunization  expcrimeota,  47S 

in  animals,  461 

incubation,  468 

in  man,  462 
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Poot-ami  mouth  diteaae,  inoouliithm  of, 
462 
iflnUtion  in  the  prevention  of,  472 
mlcrttor^finiaras    of,   probiiWy  very 

minute.  467 
modi'  of  infection,  463 
pathogenesis,  408 
pathological  auntotity,  405 
prttgDosis,  47U 
pniphylaxifi,  471 
rash  of,  4fi& 
ravages  cariBetl  by,  timt>ug  aniiuala, 

401 
Bt'iiiiatitis  It],  4tiU 
syiiijitonis,  46W 

in  QDiiniiU.  4411 
temperature  curve  In,  4M 
iGrnuniition,  470 
trofttnient,  473 

preventive,  471 
Fowl.  foot'Und-iuouth  disease  in,  4AI 
rabies  in.  S3t( 

QANQReKK  in  lyphua  fever,  St^,  201,  293 
of  the  luug-8  in  iiitluen7.:i.  lOfl 
septicttiniti  fdllowing.  5W4 

Gaston,  J,  MrFADHKN.  on  Pyn-niiu  itnd 
Bepticti'inia,  TiGO 

Oabtos,  J.  M('Fat>dkn.  Jr.,  on  Pyn-nila 
and  Septic^etuia,  509 

Gastritis.  mflu('i:7.aV  \H'S 

Oi»nltourirmry  syHtfiii.  symptoms  refer- 
able to  tlie,  in  ioflui-nza.  3^JI 

Qermieiiles.  dangers  of,  600 

Ilmilationii  in  tlic  use  of,  64>9 

Glanders,  3SS 

syntfijynis.  3.*t5i  definition.  355  ;  eti- 
ology. 355;  piithologiciil  anatomy, 
SBl  ;  symptomatology.  aU5;  im- 
munity, :ii>0  ;  glanders  In  man.  eti- 
ology. 39H;  numncr  of  invasion.  401  ; 
symploinatology.  402;  pHthnlngical 
anatomy,  407;  diagnosis,  40H ;  pre- 
vention, 409 

Glanders,   acutt-  itnd  chronir,    eiiuae  of 
differenrc  between,  H61 
acute,  fn  nitin,  403 
and  anthmx  comptired.  429 
barleriology,  365 
bronehiul  lesEons  in,  387 
cauRH  externa,  H62 


Olanders,  causH  interna,  359 

suttieieus,  864 
clironic.  404 
contagium  vivum,  365 
cutnueous  Icsitjus  of,  394 
detinition,  355 
diagnosis.  408 
etiology.  355 

baeleriolugy.  365 

causa  externa,  862 

caU8»L  InrerniL,  359 

causa  suftlciens.  304 

CiiriipHrison  with  antlirax.  429 

mo<]es  of  infection.  366 

of  acute,  861 

nf  riiFDnic.  361 
fiirey.  U94 

heptitic  lesions  in.  3B5 
history,  356 
immunily  against,  396 
fncubfttlon.  370 
in  n)an.  nfule.  403 

diagnosis.  4U@ 

elinlifgy.  3t»8 

iiivusiou.  401 

metastases,  407 

occupation  in   llie  etiology  of. 
399 

patbnlogical  anatomy,  407 

preventinn,  409 

snliui  iile,  403 

RVtnptoujB.  -102 
inoriilation  of.  350 
kidney  U'slons  in.  395 
laryngeal  lesions  in.  ;187 
law  of  extf'nsion  of  parasitic  diseases 

iu.  303 
lyniphiitic  lesions  in,  3VQ 
met  list  a?es.  377 

diruct.  378 

iudired.  379 
moiles  of  iufeetiim,  366 
uusid  leaioiis  in.  383 
iieopiauuia  uf,  377.   'AHA,  801 
palhulogiciil  annlnniy,  381 

bnmchitil  k'sious,  387 

eut-aneoiiH  legions,  304 

hepatic  lesions,  395 

kiducy  lesions.  395 

laryngeal  lesions.  387 

lynipliatif-  k-sJona.  395 
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Glanders,  pathological   anatomy,  nasal 
lesions,  883 
pulmonary  lesions,  887 
splenic  lesions,  896 
testicular  leaiooa,  895 
tracheal  lesions,  886 
prevention,  409 
pulmonary,  explanation  of  predomi- 

ncmcc  of,  369 
pulmonary  lesions  of,  387 
respiratory  infection.  880 
splenic  lesions  in.  895 
spread  of,  868 
symptoms,  395 
synonyms,  355 
subacute,  in  man,  408 
testicular  lesions  in,  895 
theories  concerning.  357 
tracheal  lesions  in,  886 
treatment,  410 

preventive,  409 
tubercles  of,  877.  884,  891 
ulcers  in,  884 
Glomerulonephritis,  influenzal,  282 
Glossitis  in  foot-and-mouth  disease.  469 
Gloves,  prevention  of  wound  infection 

by  tlie  use  of.  572.  618 
Goats,  foot-Aud-mouth  disease  in,  461 

rubies  in.  536 
Grippe,  la,  derivation  of  term.  25,  see 

Influenza 
Glycosuria  in  influenza,  232 

IIabitr,  risks  of  interfering  with,  602 
Ua^inatemesia  in  influen/^t,  184.  228 
Hsematuriti  in  influenza,  228,  233 
lltenioptysis  in  iutlucnzii.  227 
Hallucinations  in  nibies,  540 
Hands,  disinfection  of,  6i:i 
Headache  ill  influenza.  111.  193 
iii  plague,  'M\ 
in  typhus  fever,  279 
treiitnient.  314 
Head,  actinomycosis  of  the.  487 

symptoms,  480 
Hearing,  disturlmnres  of.   in  influenza, 

242 
Heart,  uftcrtion  of  the,  in  typhus  fever, 
287 
dilatation  of  the,  in  plague,  3:17 
lesions  nf  the,  in  influenza.  KHJ 


Heart,  lesions  of  the.  In  typhus  fever. 
273 

symptoms  on  the  part  of  the.   in 
Influenza.  115,  228 
Heat,  effects  of,  upon  rabies.  565 
Hemiplegia,  influenzal.  202 
Hemorrhages  in  anthrax,  453 

in  influenza.  227 

in  plague.  341 

in  typhus  fever,  279.  285.  291 
Herpes,  influenzal.  229 
Horiou.  le,  9 
Horse,  anthrax  in  the.  413 

foot-and-mouth  diaease  in  Uie.  461 

glanders  in  the.  355 

pathological  anatomy,  381 
symptoms,  895 

rabies  in  the.  533 
Hundswuth,  497,  see  Rabiet 
Hydrophobia.  497.  see  Iia/>ie* 
Hydrotherapy  in  typhus  fever.  320 
Hyperesthesia,  cutaneous,  in  influenza, 

195 
Hyperidroflis,  influenzal.  280 
Hyperpyrexia  in  influenza.  113 
Hypochondriasis,  p4)3tgrippal,  197 
Hypodermoc lysis  in  toxamia.  62^ 

Icterus  in  influenza,  112.  1H9 
Incubation  of  anthrax  in  animals.  451 
in  man.  452 

of  foot-and-mouth  disease,  46h 

of  glanders,  370 

of  influenza,  51 

of  plague.  338 

of  rabies.  522 
in  man.  5:)8 

of  typhus  fever,  275 
Influenza^  3 

epidemiology.  3  ;  etiology.  49:  bar 

leriology,  6:i;  pathcdogical  anatomy 

09;  symptomatology,    110;   niortjil 

ity.  242;    prophylaxis.   242.    treat 

meut.    244 ;     bibliographical     refer 

ences,  247 
InfluenKii.  abasia-astasJa  foHowing.  199 

aborticm  in,  2;)3 

abscess  of  the  lungs  in,  167 

age  in  the  etiology  of.  59 

albuminuria  in    231 

alopecia  areata  in,  230 
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Influenza,  animal  experiments,  81 
anorexia  in,  188 
aphasia  in,  221 
apoplectic  fonu  of,  203 
apoplexy  in.  108 
arthralgia  in,  238 

atmospheric  influences  in  the  etiol- 
ogy of,  68 
bacillus  of,  64 

animal  experiments,  81 

blood  as  a  culture  medium  for, 

67 
condition  of,  in  the  morbid  se- 
cretions, 74 
cultivation  of»  66 
demonstration  of,  85 
drying  fatal  to,  69 
glycerin-agar  as  a  culture  me- 
dium for,  73 
hsematogen  as  a  culture  medium 

for,  71 
Huber's  method  of  cultivating, 

71 
in  the  blood,  78 
in  the  organs  of  the  body.  78 
Eitasato's  method  of  cultivat- 
ing. 78 
Nastinkov's  method  of  cult! rat- 
ing, 70 
persistence  of,   in  the  sputum 
after  convalescence,  77,  126, 
174 
Pfeififer's    method   of  cultivat- 
ing, 67 
yolk  of  egg  as  a  culture  medium 
for.  70 
backache  in.  194 
bacteriology,  68 

animal  experiments,  81 
bacteria   other  than    Pfeiffer's 

bacillus.  88 
condition  of  the  bacilli  in  the 
morbid  secretions  of  influenza 
patients,  74 
cultivation  of  influenza  bacilli, 

66 
demonstration  of  the  influenza 

bacilli,  86 
influenza  bacilli  in  the  blood  and 
the  various  organs,  78 
bibliographical  references,  247 


Influenza,  bladder  symptoms  in,  282 
blood  changes  in.  222 
bone  symptoms  in,  288 
brain  lesions  in,  108 

symptoms  in,  202 
bronchial  lesions  in,  99,  102 
bronchitic.  121 
bronchopneumonic,  127 

pathological  anatomy  of,  101 
Brown-S^uard's  paralysia  in,  215 
buccal  lesions  in,  108 
cachexia  following,  187 
canities  in.  230 
cardiac  lesions  in,  106 

symptoms  in,  116 
catarrhalis,  symptoms,  117 
cerebral  lesions  in,  108 
choleraic  symptoms  in,  186 
chorea  in,  108 
chronic,  174 

in  phthisical  subjects.  177 
circulatory  lesions  in.  106 

symptoms  in,  222 
claesiflcation  of,  116 
comatose  form,  197 
conjunctivitis  in,  285 
constipation  in,  186 
contagiousness  of,  49,  64 
convulsions  in,  198 
corneal  lesions  in,  286 
cutaneous    aneesthesia  and    hyptf* 
ffistbesia  in,  195 

lesions  in.  228 
dacryocystitis  in,  286 
debility  in,  196 
delirium  in,  217 
dengue  compared  with,  280 
derivation  of  term,  24 
dermatoneuroses  in,  228 
diabetes  insipidus  following,  223 

mellitus  in,  282 
diagnosis  of,  by  cultivation  of  the 

bacillus,  87 
diarrhcea  in.  184 
ear  troubles  in,  239 
ectogenous    growth    of    germ    oS, 
alleged,  50,  66 

not  possible.  69 
empyema  in,  172 
encephalitis  In,  202 
endocardial  lesions  in,  106 
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Influenza,  endocarditia  in,  33S 
enteritis  in,  185 
epidemics  of,  8 

1178,5 

1389,6 

1811.  6 

1828,6 

1837.  6 

1887,  7 

1408,8 

1404.8 

1414,  9 

1411,  9 

1437.  10 

1510.  11 

1557,  13 

1563-68.  14 

1580.  14 

1691-98-97.  16 

1626,  17 

1647.  17 

1658,  18 

1675,  18 

1688,  19 

1698.  19 

1709.  20 

1712.  21 

1729-30.  23 

1732-3a.  38 

1737,  24 

1742-43.  24 

1758,  25 

1761.  26 

1762,  27 
1775-76.  28 
1780-^1,  39 
1781-82.  30 
1788-W(.  33 
1799-1800.  U 
1802-03.  34 
1830-32.  36 
1833.  37 
1836-37.  38 
18:t8-47.  40 
1847  48,  41 
1850-r.l.  41 
18.V2-53.  42 
1857-58.  42 
1HO*)-70.  42 
1873.  43 
1874-70.  43 


Influenza,  epidemics  of,  1879,  48 

1889-90,  48 

local,  49 
epistaxis  In.  337 
erythema  in.  228 
etiology.  49 

dge  ill  relation  to,  59 

tttmoeplicHc  influenoefl  in,  56 

bacU-ridogy  68 

occupniirm  in  relation  to.  61 

sea!»«'nLil  jutliU'iit^-H  in,  57 

telluric  cHiJid  tions.  58 
oxanthem  in,  338 
eyes  in.  335 
fever  in,  118 

gangrene  of  the  lungs  in,  105,  106 
gftStruititeBUnul,  183 

leeiouA  of,  107 
genltouiiitiirv  symptoms  lu,  381 
glycosiiriii  in,  332 
bsInal(^alt'fllia  in.  11^,  338 
hnrmatitria  In,  228,  3&2 
hfpmoptyais  in.  337 
beadache  in.  198 
heart  lesions  in,  106 

HytiiiJlutiis  iu.  115.  388 
bcm!p1egia  in   202 
lifmorrliHges  1q.  227 
Jtc-piktio  ksloiiH  ill.  107 

byiTijik^ms  in,  188 
herpes  in,  229 
history  of,  8 
hydrotherapy  in.  247 
hypc'rpyrc>xia  in,  113 
hypochondriasis  following.  197 
icterus  in.  112.  IM9 
inaniniute  objects  in  the  spread  of 

be  rliMtawt   51 
ineubntiim  period  of.  51 
inocubition  of,  into  luiinials.  81 
insanity  of.  215 
insomnia  iu,  196 
intestintil  lesions  in.  107 
iaolatiun  in,  243 
jnumliec  in.   112,  189 
joint  affcetions  in.  233 
kemtiiiHilendritica  in.  236 
kiflner  lesions  in,  108 

Kvniptoins.  231 
Landry 'K   paralysis    simulated    by, 
200.  215 
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InfluHnza,  latent.  In  tuberoiilosis,  179 

liver  cliangtss  iu.  107 

niania  following,  319 

melffina  in,  223 

melancholia  following,  230 

meinor}*  loss  in,  231 

meningeal  leaioQA  in,  106.  109 

meningitle  in.  210 

monoirlia.eria  iu.  22H 

miafiniAtic  tbeory  of,  ^},  50 
disproved.  69 

mortality  from.  343 

motor  Uiaturbancca  in,  1^8 

myalgia  in.  195 

myocardial  lesions  in,  IWJ 

myringitis  in.  341 

names  given  to,  in  tlUIerent  epi- 
demics. 9,  10.  12.  15.  25,  27,  39, 
81,  38.  121 

nature  of,  49 

nL'plirJtis  iu.  231 

ni.Tvrni*  form,  193 
lesions  in.  108 

ncnralgla  in,  19-i 

neurasthenia  folloiivitiig.  197 

neuritis  in,  109 

neuroses  In,  193 

occupation  prtHltsposTng  to,  61 

oculoneurosta  in,  237 

optic  neuritis  in.  239 

oral  tcsinuR  in.  lOH 

orchitis  in.  "i'i'-i 

otitis  in,  2'AV 

paniii'niirs  of,  11,  14.  IlO,  4;^ 

paniiysis  in.  198.  201 

parotitis  in,  191 

palhnlngical  Hnntnniy,  9f> 

perlcnniiiil  lesiuni*  in.  Krtt 

peruvirclili*  in.  '^Sri 

plTlltHH-Ml  l<'8ioi>s  ill.    lOK 

peritonitis  in.  191 
peterhiiu  in,  22H.  230 
PfrilT.Tfi  hiirillufl,  64 
plilcbitls  in.  SSrj 
pleural  lesions  in,  105 

symptoms  In,  171 
pneumont^L  in.  cellular.  158 

chronir,  170 

drniniscrilwd,  167 

croupous.  153 

dipl(*ca<Tnl,  153 


Influenza,  pneumnnia  In,  frequency  of, 

169 

lobar,  153 

mixed  forms,  147 

pathological  anatomy  of,  100 

(VBculiar  forms  of,  168 

putrid,  166 

streptococcal,  160 

without  bronchitis,  138 
poUoenccplialitis  in.  308,  215 
poliomyi-lilis  in,  315 
polylepllc.  114  - 

polyneuritis  in,  199 
prophylaxis,  343 
pruritus  in,  230 
paeu<lomcnmgitifl  in,  313 
psychoses  in,  215 
pulmonary  lesions  In,  100 
pulac  iu,  114.  238 
R-U)d  lesions  iu,  108 
fi-aplnitory  symptoms  of.  117 
retinal  lesions  in.  338 
rlK!uni:itic  symptnnw  in,  233 
Bcasamal  prevalence  of.  57 
sequelir  of.  gastrointestinal,  187 

psychoses,  310 
singultus  in.  19H 
Bonmiduuce  in,  197 
spnsms  in,  tDS 

Bpnstic  spinal  paralysis  in.  214 
splnal-cord  legions  in.  110 

symplnms  in.  314 
aplt'cn  in.  IWO 
sputum  of,  (\n,  122.  136 

of  strep tococcal  piieumonia  in, 
163 
Btomiich  legions  in,  1U7 
stomatitis  in.  108 
swt'Atiug  in.  330 
synvptoius.  110 

Arlirular.  33S 

iiurnl.  239 

broiK-liial,  121 

hroni'liopneunnmit.  127 

(-iirdinc.  333 

catarrhal.  113,  117 

cerebral.  303 

choleraic.  186 

chronir.  174 

circulatory.  333 

cutaneous,  238 
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loflueDza.  symptoms,    gangrene  of  the 
lungs.  166 

gastrointestinal.  182 

general.  111 

genitourinary.  281 

bemorrliagic,  227 

hepatic,  188 

initial.  111 

jaundice,  189 

laryngeal,  118 

nervous,  193 

neuralgic,  194 

ocular,  285 

osseous,  233 

parotid  gland,  191 

peritonitic,  191 

pleural.  171 

pneumonic,  138 

psychical,  215 

pulmonary,  127 

referable  to  individual  organs, 
116 

renal.  281 

respiratory.  117 

spinal.  214 

splenic.  190 

truclieal,  120 

vascular,  225 

vcsicnl.  282 
syncoiw  in.  196 
telluric  conditions  of  the  spread  of. 

Cciiipcrature  curve  in.  118 

tlieorics  of,  49 

thrombosis  in.  225 

tongue  in.  183 

treatnu-nt,  244 

pffventivc.  242 

tuberculosis  following.  178 

typlioid  form.  186 

urticaria  in.  229 

varieties  of.  116 

vasctiliir  symittoirs  in.  225 

vertigo  in.  1U5 

vomiting  in.  184 

zoster  in,  229 
Insanity,  intlucnzal.  215 
InMoninia.   intliien/al,  196 

in  typhus  fuvtr.  286 
treiitmcnt.   315 
Intestine,  actinoniyeosis  of  the.  488 


Intestine,  actinomycosis  of  the.  symp- 
toms. 490 
Infection  of  man  by  antbr&x  through 

the,  438 
lesions  of  the,  in  influenza.  107 
in  plague,  337 
in  typhus  fever.  274 
Iodoform,  idiosyncrasy  in  regard  to.  639 
poisoning  by,  039 

Jaundice  in  influenza.  112.  189 

Jaw,  swelling  of  tlie.  in  actinomycosis, 

478,  487 
Joints.  Influenzal  troubles  In  the.  233 

Keirlb.  N.  G.,  on  Itabies.  495 
Keratitis  dendritica  in  Influenza.  236 
Kidneys,  lesions  of  the.  in  glanders.  895 
in  influenza.  106 
in  plague.  338 
stimulation  of  the.  in  the  treatment 

of  typhus  fever.  314,  317 
symptoms  of  affection  of  the.  In  ty- 
phus  fever.  288 
in  influenza.  281 
KiTASATO.  S..  on  Plague,  325 

Ladknix),  10 

Landry's  paralysis   simulated  by  influ- 
enza. 200.  215 
Laryngitis,  influenzal.  118 
Larynx,  lesions  in  the.  in  glanders.  3><7 
symptoms  of  influenza  referable  tu 
the.  UH 
Lit'KAdA.  EniARrx*.  on  Typhus  Fever. 

251 
Liver,  absciss  of  the,  in  influenza.  188 
lesions  of  the,  in  glanders.  395 
in  influenza.  107.  18M 
in  plague.  338.  343 
Lungs,    abscess  of    the.    in    influenza. 
167 
actinomycosis  of  ttic.  487 

symptoms.  489 
flbrold  changes  in   the.   In   chronic 

influenza.  176 
gangrene  of  the.  in  influenza,  166 
infection  of  man  by  anthrax  through 

the,  442 
lesions  of  the,  in  glanders,  887 
in  influenza.  100 
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LuDgR.  mixed  infections  of  the,  in  inttu- 

enza,  li7 
Lymplmngiiifl,  5B7 

symptoms,  5Qit 

treatment  of.  fiS3 
Lympliatic    >;lnD(Ls.    lesions  of    the.   !d 

glundere.  305 
Ljrn)pha;io  nodes  in  pl&^i«,  336,  340 
Lyssii,  407.  sec  JM4e» 
Lyssopliobia.  542 

Mad  (log.  lUe  typical.  S35 

Mnluriul  fi'vtr,  (ihiguosisof,  fromtypUua 

fever.  20fl 
Mul  ili  niazucco,  33 
Mtiligniint  pustule,  440.  453,  sco  Ahthr.rx 

in  ttuin 
Mull.'iri,  375 
Malleus  humid  us,  3-j5 
Mauin,  ititiueuzHl,  '2\U 
Matlnziihufltl  prohflhly  typhus  fever,  2M 
MesMles,  ditij^nosisof.  fntni  typhus  fever, 

ami 

MedulU   obUiug-fifa,    IubUuik  of    the,  in 
rabica.  552 
sent  of  rabic  virus  in.  5i)7 
Meliiuji,  inlUieiiaal.  T2H 
MuLanebuliii.  inlluenzijl,  'J'^il 

rabir.  rm 
Memory,  wt-akeucd.  fu  ioHiienzji,  231 
Meninges,  lesiuiiaof  the.  in  typhus  fever. 

273 
Meuiiigitifl.  cerehrospimil.  diugnositi  i>f. 
from  iiiHuen/iii  nienitigilis.  '212 
(liagiU'ftiH  iiT.  fnini  typhus  fever,  31K1 
in  indij(-n/.a.   H»H.  310 
inlliiicn/,al  ]i^seuii(i-,  -il^ 
rulwrfulous.  diagnnsis  of,  from  in- 
tluenxul  meningitis.  212 
MeDorrhngia  in  inlhti'uza.  228 
Mercury.  hirlddHiie  of,  see  CWt'ottimiub- 

linmte 
Mesenteric  glauds.  congestion  of,  in  :y- 
piiiis  fever.  275 
in  plague.  337 
Meteorisrn  in  lyplius  fever.  287 

treutmeut.  314 
Miasm,  detluition  of  tenn.  50 
Milk.  Inuisniission  of  ro«it-iiad-ni«»utIidis- 
etis<'  by  means  nf.  484 
of  rabies  hv  means  of.  517 


Morve,  355 

Mouth,    lesions  of,    in    fiiot-and-moutli 
disease,  469 
in  intlueDzu.  MM 
Murmurs,  cardiar.  in  intluenxa,  115 
Muscles,  changes  in  the.  in  plague.  337 
Myalgia.  intlueDiEal,  105 
Mycosis  iuteatlnalis.  438 
Myocarditia  in  typhus  fever.  287 
Myringitis,  iuduenzal.  241 

Nakaoawa,  a.,  tm  I*l«gue.  325 
Neck,  actinomycosis  of  the.  487 

syruploniH.  480 
Neoplasms  iu  glanders.  377,  384,  301 
Xe]«hritis.  iiitiuetizal.  231 
in  typhus  fever.  2H8 
Nervous  systctii.  inllueoKal  l<»ralizaliim8 
in  the.  1113 
lesious  of  the.  in  iiilli.icu7.a.  HIS 
in  ]i1ague.  336 
in  rabies.  "152 
iu  tyjihus  fever,  273 
nibio  virus  in  the,  507 
r51e  of  the.    in   llie  etiology  of  py- 

leniia  and  septiciemia.  588 
symptoms     referable     lo     the,     iu 
plugue.  341 
in  typhus  fever.  288 
Neuralgiu.  intiuenzal,  194 
Neurusthenin.  postgrippal,  107 
Neuritis,  iiitluen/ul.  100 

o]itie,  in  iii!lii(-nzn.  230 
Neuroses  iu  iulluen/.it.  193 
(■uiHfiftiiis.  228 
ociilur.  237 
Noma  eomplirating  typhus  fi'Vt-r,  201 

influenzal.   197 
Nose,  lesions  In  the.  in  glinders,  383 
Nymphomania  in  rahies,  .'jHO 

Oct^i.oNEiKtisKw  in  inlUieuza,  237 
(PMeum  ^'lotttdis  in  iullui-iiza,  (19 
Onychia  in  fooi-ami-iiinuih  disease,  -ISO 
Openition,  siirgleul,  disinfection  of  the 

hands  ]ireHniinary  (■>,  613 
Optic  neuritis  in  iiilluenza.  380 
Ordiitis,  inlluenzal.  233 
<_*rrhotherapy  of  plague,  348 

of  pyfiirniii.  6iMJ,  631 

itf  rabies,  550 
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Orrbotherapy  of  snake  poiBODlog,  608 

of  iyphuB  fever.  806 
Otitis,  influenzal.  289 

in  typlius  fever,  392 

pysmia  following,  685 

Pain,  premonitory,  in  rabies,  548 
Paralysis,    Brown-S^uard's,    in    influ- 
enza, 216 

influenzal.  198,  201 

Landry*B,   simulated  by  influenza. 
200.  215 

rabic,  in  dogs,  538 
in  man,  548 

spastic  spinal,  in  influenza,  214 
Parasitism  and  infection,  law  of,  860 
Parotitis,  influenzal,  191 

in  typhus  fever,  292 
Pericarditis,  influenzal,  225 

in  influenza,  106 
Peritoneum,  actinomycosis  of  the,  488 
symptoms.  490 

lesions  of  the,  in  influenza,  108 
Peritonitis,  Influenzal.  191 
Pestis  bubonica,  S27 

minor,  846 

sidcrans,  846 
Petechia*  in  influenza,  228.  280 
Pfeiffcr's  influcnyji  tmcillus.  64 
Phlebitis.  influeD7Al,  225 
Phlegmasia  alliadolens  in  typhus  fever, 

288 
Placenta,   retuiucd,  diagnosis  of,   from 

typhus  ft'vcr,  301 
Plague,  327 

synunyins,  S'JT ,  definition  and  his 

tory,  ;J27;  etinlogy,  380;  pathologi 

c»l  unatomy,  :i:{5:  symptomHtulogy 

838;     cuniplicatioiis    and    soquelie 

844 ;    counw*.    34.') ;     pestis    minor 

34(1 ;     <liti|;nosia.    346 ;     prognosis 

347;    tn-atment.   348;    prophylaxis 

34H;  I.ibliojjruphy.  352 
Pliigue.  Imclfriology,  831 

hibliogrsphy,  352 

blo4x1  in,  337 

bulMX'H  ill.  336.  340 

rnnliiu-  (Hlatatkm  In.  337 

circulatory  disturbunccR  in.  342 

rompliratiftns,  344 

convulcHcfncc,  344 


Plague,  course,  845 

cutaneous  eruption  in.  S41 

definition.  827 

delirium  In.  842 

diagnosis,  846 

diarrhoea  in,  842 

digestive  disturbances  in.  ft43 

duration.  845 

dyspncea  in,  848 

epidemics  of.  837 

etiology,  880 

exanthcra  in.  841 

fever  in.  889 

glandular  enlargements  in,  886.  840 

headache  in.  841 

hemorrhages  in.  841 

hepatic  lesions  in,  888,  848 

history.  827 

immunity,  artificial  884 

incubation.  388 

inoculation  of.  840 

intestinal  lesions  in.  887 

invasion.  889 

isolation  in.  851 

kidneys  in,  833 

Kitasato's  bacillus.  831 

liver  changes  in,  338.  348 

lymphatic  nodes  in,  336.  340 

nu'wnteric  glands  in.  :i37 

mode  of  infection.  IMO 

morbidity  of.  847 

niorUlity.  347 

muscular  changes  in,  387 

nervous  system  in,  336,  341 

orrhotherapy.  348 

pathological  anatomy,  385 

ppstis  minor,  346 

sidcrans,  H45 
pneumonic.  ;M5 
preventive  imtrulation.  353 
pHHlronies,  339 
prognosis.  347 
prophylaxis.  348 

8iM?cino.  353 
pulse  in,  342 
rash  in,  341 
renal  changes  in.  338 
n-spiratory  lesions  in,  837 
scptica'mic,  845 
seqiielfT,  344 
serum  treatment.  348 
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Plague,   splenic   enlargement    in,    338, 
343 
symptoms,  338 
synonyms.  827 
temperature  curve  In,  389 
treatment,  348 
urine  in.  843 
varieties  of.  338 
vertigo  in,  341 
Yersin*s  bacillus,  335 
Pleura,  diseases  of  the,  in  induenza.  171 
Pleurisy,  influenzal,  171 
Pneumonia,  broncho-,  see  Bronchopneu- 
tnonia 
catarrhal,  of  influenza,  127 
cellular,  in  influenza,  158 

streptococcal.  161 
circumscribed,  in  influenza,  167 
croupous,  in  influenza,  153 
diagnosis  of,  from  typhus  fever,  301 
diplococcal.  in  influenza,  152 
influenzal,  137 

cellular,  158 

chronic,  176 

croupous.  153 

diplococcttl.  153 

frequency  of,  169 

lobar.  153 

mixed  forms  of.  147 

pathological  anatomy  of,  100 

streptococcal,  160 

without  bronchitis,  138 
in  foot-and-mouth  disease,  469 
in  plague,  345 
in  pyeemia,  695 
in  typhus  fever.  288,  291 
lobar.  Id  Influenza,  152 
lobular,  in  influenza,  127 

in  plague,  845 

simulating  lobar,  in  influenza, 
101 

streptococcal,  161 
mixed  varieties  of.  iu  influenza.  147 
pathological  anatomy  of  influenzal, 

100 
peculiar  forms  of,  complicating  in- 

lluenza.  166 
putrid.  In  Influenza,  166 
repetens.  157 

streptococcal,  in  Influenza.  190 
subaequens,  157 


Pneumonia,    wandering,    in    influenza^ 
143 

Polioencephalitis,  influenzal,  208.  316 

Poliomyelitis,  influenzal.  215 

Polyneuritis,  influenzal,  199 

PoKPicK,  Ehil,  on  Actinomycosis,  475 

Poste.  la  petite,  27 

Post-mortem  wounds.  572,  597 

Pouls  instable  in  Influenza.  115.  334 

Pruritus,  influenzal,  330 

Pseudorabies,  642 

Psychoses,  febrile,  in  influenza,  217 
iuflucnsial,  215 
postfebrile,  in  influenza.  210 

PtomaTns  in  the  causation  of  septicaemia, 
684,  588 

Puerperal  sepiictemia,  580.  633,  see  /y- 
cnnia  ajtd  Kptic(tm%a 

Pulse  In  influenza,  114,  228 
in  plague,  342 
in  pyaemia.  595 
in  rabies,  541 
in  typhus  fever.  285 

Purpura,  diagnosis  of.  from  typhus  fe- 
ver, 300 

Pustule,  malignant.  449,  452,  see  ^n- 
thrax  in  nuiu 

Pysemia  and  Septicsmi*,  671 

deflnltioD,  571 ;  Introduction,  671 ; 
history,  580;  etiology,  588;  symp- 
tomatology, 590 ;  varieties,  606 ;  di- 
agnosis, 599;  Immunity  and  sus- 
ceptibility. 599;  prophylaxis.  605; 
treatment,  620;  toxicology,  686 

Pyeemia  and  septicemia,  angioleudtls, 
687 
bacteriology,  588 
blood-washing  in,  628 
critical  days  in.  506 
deflnition,  671 
diagnosis,  699 
etiology.  588 
ezanthem  In.  696.  626 
fever  in,  505 

gangrene  resulting  in,  584 
germicides  in  the  prevention  of.  600 
gloves  in  the  prevention  of,  672,  618 
history.  580 

hypodermoclysis  in,  638 
immunity,  599 
introduction,  671 
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Pysinia  and  septicsmia,  lymphangitis. 

587 

Bymptoius,  598 

treatment,  683 
modes  of  infection.  673 
morbid  anatomy.  586 
orrhotherapy.  606.  681 
pneumonia  in,  595 
poisoning  by  germicides,  685 
prophylaxis.  604 
ptoroaYns  iu  the  causation  of.  584, 

538 
puerpcml  septiciemia,  680 

treatment.  683 
pulse  in.  505 
pyaemia,  597 

symptoms,  505 
rash  in,  506,  638 
sapneraia,  508 

treatment,  685 
septiceemia,  506 
serum  treatment,  606,  681 
submersion  in  the  treatment  of,  683 
suppurative  fever,  595 
susceptibility  to,  500 

individual  variations  of,  579 
syni])tomatoIogy,  590 

lymphangitis.  593 

pya*niia,  505 

Rapni-mia,  508 

septicii'inia,  500 
temi>crature  curve  in,  505 
toxicology,  635 

carbolic  acid,  635 

corrosive  sublinmtc,  686 

iodoform,  639 
treatment,  620 

lymphangitis,  633 

pmT|K-ral  septiciemia.  633 

sapnrinia,  635 

scrum.  606,  631 

preventive,  605 
turiH'ntine    in    the    prevention  of. 

014 
vari<'tit'8,  596 

various  results  of  so-called  blo<xl 
tH>iH«>ning,  572 

K\nRiT  septioiiniii.  bacillus  of,  504 
diagnosis  of,  from  rabi(»s,  507 
M'niplonis  of.  5<M) 


Rabbita,  blood  of  rabic,  506 

rubies  in,  581 
Babies,  407 

history.  497;  syDonyma,  487;  geo- 
graphical distribution,  499 .  rabies 

in    animals.     500 ;    etiology.    509 

symptoms,  535 ;  rabies  in  man,  537 

pathology,     549;     diagnosis,    557 

treatment,  558;  bibliographical  ref- 
erences, 567 
Rabies,  animals  susceptible  to.  600 

association  with  other  diseases  potai- 
hle.  587 

atteniution  of  virus.  507.  Sl7.  531. 
56.5 

bacteriology.  508 

bites  in  the  causation  of.  according 
to  their  character  and  seat,  518 

blcKxl  in,  556 

bovine,  symptoms  of.  584 

brain  lesions  in,  553 

canine,  symptoms  of,  535 

diagnosis,  557 

cxi>crimentally  confirmed.  510 
in  animals,  from  rabbit  septi- 
ciemia,  607 

equine,  symptoms  of.  533 

etiology,  503 

character  ami  sent  of  bites  in  re- 
lation to,  5!8 
fanciful  factors  in  the,  53U 
intimate  cause  undiscoventi  as 
yet,  r)03 

excited  stage.  mVi 

exi>erimonts  establishing  diagnosis 
of,  510 

falst-.  542 

fever  in.  541 

furious,  in  dogs,  535 

geographical  distribution.  400 

heat  in  its  efTccts  upon.  565 

history,  407 

human,  symptoms  of.  537 

hytlropbobia  In.  588.  540 

immunization  in,  560 

in  animals.  500 

in  cats.  536 

in  cattle.  534 

incubation  of.  522 
in  man,  538 

in  <logs.  525 
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Rabies  in  fowls.  536 

Babies,   trephining    preliminary  to  ex- 

iu  goiil^,  536 

perimental  inoculation,  501 

in  Jjurses,  533 

Tims  of,  507 

iu  man.  A37 

attenuation  of,   507,    617,   621, 

iDOCulatiou.  501 

565 

preventive.  560 

preservation  of,  522 

in  rnbbiUt.  531 

Hage.  497,  8e<i  Raf^im 

in  sbeep.  536 

Rag-sorters'  disease,  see  Anthroj: inman 

•  in  Bwine.  536 

RAlee  in  Influenzal  broncbopneumonla, 

in  wild  animalfi,  537 

134 

medulla  oblonjiiata  in,  552 

in  influenzal  pneumonia,  139 

melancholic  stiigc,  538 

Rash  of  foot-aud-mouth  dlsraae,  469 

mode  of  couvtvancc  of,  516 

of  inlluenza.  228 

Dervous  Icbioub  id.  552 

of  plague,  341 

system  the  Heat  of  the  Tims  of, 

of  pya.*m[a,  596 

507 

of  septiaemia,  628 

orrhotherapy  of.  55ft 

of  typbus  ftver.  2H5 

paralytic,  iu  dogs,  53a 

Ray  fungus,  cultures  of.  48a 

in  man.  .543 

distribution  of    the,    in   the   body. 

P&Bleur  nielliod  of  treiiting,  560 

485 

patliologicn!  unutoniy,  549 

modes  of  fnlrunce  of  the,  485 

in  iiiuD.  5<'>l 

tiiitural  history  of  the.  460 

in  Uic  dug,  550 

Relu|i9ing  fever,  diagnosis  of,  from  ty- 

preventive inoculationa,  560 

phus  fever.  20H 

prrxlrnmc-s.  538 

Remittent  fever,  diagnosis  of,  from  ty- 

prognosis, 55y 

phus  fever.  299 

prnphyliixis,  559 

Respiratory  tract,  actiiinmycrwis  of  the, 

pscudo-,  542 

437 

pulM  In,  &41 

Bymptoms,  4S9 

ialiva  m  a  means  of  transmisftion, 

infection  of  glanders  ihrnugh  the, 

515 

380 

scaiiODs  in  relation  to,  490 

lesiona  nf  the,  in  liillucnza,  90 

•pinal-cord  lesions  in,  552 

in  plague.  337 

8t&gesof,  ■53ti 

in  typhus  fever.  273 

■yniptoms  of,  in  cata,  686 

symptoms  referable  to  the,  in  influ- 

iu cattle,  r>34 

enza.  117 

in  ditgs,  5*25 

iu  plague.  343 

in  fowls.  538 

in  typhus  fever,  288 

in  goats,  536 

Reliun.  afTeetions  of  the,  in  inUuGn/.a, 

in  liorses.  538 

238 

in  iiiiin,  537 

Rot/..  355 

Id  nibbits,  531 

in  fiheep,  53fi 

Saliva,  transmission  of  rabtes  In  the, 

in  swine,  536 

515 

in  wild  animals,  687 

Sapm'mia.  598 

synonyms,  4&7 

ireiitnuiit.  635 

t«mi»eratun'  curve  iu,  541 

Salyrinflis  in  rnbiea.  539                                 . 
Schafbusten,    a  synonym  of  Int^uenzA,  ^ 

transmiasibility  (*f,  from  man  to  the 

lower  ftnimala,  508 

121 

treatmeni.  55H 

SfHSons  In  relation  to  rabies,  409 

preventive,  559 

Iu  Typhus  fever.  270 
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Septicsmia.  671,  see  Pycemia  and  tepti- 

eainia 
in  rabbita,  bacillus  of.  604 

diagnosis  of,  from  rabies.  007 
symptoms  of,  600 
plague,  346 
Serpent    poisons,    immunity    acquired 

against,  603 
Serum,  antistreptococcic,  681 
Serum  treatment  of  plague,  848 
of  pytemia,  606,  681 
of  rabies.  669 
of  snake  poisoning,  608 
of  typbus  fever,  808 
Sex  in  relation  to  typhus  fever,  269.  808 
Sexual  appetite  increased  in  rabies,  689 
Sbeep,  foot-und-mouth  disease  in.  461 

rabies  in,  536 
Singultus,  influenzal,  198 
Skin,  actinomycosis  of  Uie,  488 
symptoms,  491 
infection  of  man  by  anthrax  through 

die.  440 
invasion  of   anthrax   through   the, 

484 
lesions  of  the.  in  glanders,  894 
in  intlucnza.  228 
Sleeping  stt^kiiess,  intlueuzal,  197 
Snake      poison,      immunity      acquircJ 

against.  608 
Sooiiil  jwsition  in  relation  to  typhus  fe- 
ver. 370.  304 
Somnolence  in  influenza,  197 
tSpnsniB,  intlueuzal,  198 

rabie.  r>39 
Spinal  conl.  inlluen7.al  affections  of  the. 
214 
lesions  of  the,  in  influenza.  110 
in  rabies.  ri52 
Spirochietii  exantbeniiiticu,  266 
Spleen,  enlargement  of  the,  in  influen/a. 
U'2,  190 
in  plague,  H38,  343 
lesions  of  the.  in  glanders,  895 
Sputum  of  HCtinomycosis  of  the  lungs, 
490 
of  influi>n/.a.  65.  132 
of  inlhirnziil  hroncluipneumonia.  KM 
StapbylnciKTUs  t -pidermidis  nlbns.  role 
nf.  in  wounil  infection.  016 
pyogenes,  in  pvnuiia,  583 


Sterconemia.  diagnoals  of.  from  tTpbnt 

fever,  801 
Stomach,  influenzal  disturbanoet  of  tha, 
188 
lesions  of  the,  in  influenza,  107 
in  typbus  fever,  274 
Stomatitis,  diagnosis  of.  from  foot-aod« 
mouth  disease,  471 
in  foot-and-mouth  disease,  468 
in  influenza,  108 
Stupor  in  typbus  fever,  286 

treatment.  816 
Sublimate,  see  Corronte  tntUimaU 
Suppurative  fever,  see  Pymnia  and  up* 

tiarmia 
Sweating  in  influenza.  280 
Swine,  foot-and-mouth  disease  in.  461 

rabies  in.  636 
Syncope  in  influenza.  114.  115,  106 
Syphilis,  diagnosis  of,  from  foot-and* 
mouth  disease,  471 

Tabardillo,  see  TVpAw/mer 
Tac,  le,  9 

Temperature  curve  in  actinomycosis.  490 
in  foot- and -mouUi  disease,  468 
in  influenza,  113 

in  iuflueniwl  bronchopDeumooia.  135 
in  plague,  339 
in  pyicmia,  596 
in  rabies,  541 
in  typhus  fever,  279 

regulation  of  the,  819 
Testicles,  lesions  of  the.  in  glanders.  895 
Tetanus,  diagnosis  of,  from  rabies,  558 
Thrombosis  in  influenza.  226 

in  typhus  fever,  288 
Tifo.  see  Typhunftrer 
Tonawasches  Fieber.  10 
Tongue,  affection  of  the.  in  foot-and- 
mouth  disease,  469 
appearance    of    the,    in    influenza. 
183 
Tonsils,    involvement  of  the,   in   influ- 
enza, 113 
Toxvemia,  697,  see  Pymnia  and  9ej'tifr- 

mi  a 
Trachea,  lesions  of  the.  in  glanders,  386 
symptoms  of  influenza  referable  to 
the,  120 
Tubercles  in  glandere,  377,  884,  391 
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Tuberculosis,  pulmouary,  following  in- 

Typhus  fever,  delirium  in,  treatmeut, 

flueuica,  178 

315 

peralstcDce  of  iiilluenza  in  suf- 

desquamation following,  286 

ferers  frum,  177 

diagnosis,  203 

Turpentine  in  wound  trL'«triR-iit.  fi]4 

from  delirium  trejuens,  300 

Typhoid  fever,   dingnosia  of.   from  ty- 

(nnu  L'licuplialitiH,  30U 

pliiis  fevor.  27-1 

from  jnidarial  fever.  299 

influenzH  simulnting.  186 

frojri  measles,  300 

orrhiMiiagnobis  of,  297 

fnun  meningitis,  300 

Typhua  fever,  253 

from  pneumonia,  3U1 

syuonynis.   25a ;    history,  353;  eti- 

from purpura,  3t)0 

ology,  255;    pathological  anatomy, 

from  relnpsing  fever,  208 

872;    incubation,    275;    syniptoma. 

from  remiltent  fever,  299 

27B;   course  and  duration,  28tf;    va- 

from  retaiufil  placenta,  301 

riclius,     290;     complications,     291; 

from  stercortemia,  301 

termination.    293;    diagnnsis,    293; 

from  typlinid  ft-ver,  294 

proguosia,    302  ;    propliyUxis,   liOt) ; 

from  um-miu,  301 

treatment.  308;  bibliographical  ivf- 

from  yclhiw  fever,  299 

erenoes.  323 

diarrlia?a  in.  287 

Typhua  fever,  adynamic.  21)0 

diet  in.  312 

treatment,  318 

digestive  liisturbanccs  in,  287 

ag«  In  relutiiin  to.  20U 

duratiou,  289 

in  relation  to  tho  prognosis  of. 

endemic  homes  uf,  20Q 

303 

cpidL-niics  of.  S-IS 

ntcohol  in  tho  treiititieiit  of.  318 

epistaxis  in.  379,  291,  204 

a1co]i{jliH[n  in  ndutioji  to  tbe  prog- 

clinlogy, 255 

nosis  of.  304 

€*xauthi*m,  2H5 

ataxic,  290 

fever  in.  279 

ftt^no  adynnmic.  290 

iroatmont.  319 

autochtlionoas  tlieorj'  nf.  2C3 

fomiles  as  agents  of  infection,  359 

bacteriology.  2G6 

gangrene  in.  288,  291,  293 

blood  in.  274 

geognphicul  distribution,  2(JB 

bovine,  microbe  in.  2tJ6 

bendiiclK'  in.  278 

cardiac  k-sinns  in.  373 

treatnii-nt,  314 

causes.  '^55 

Iteart  Icsiuns  in,  273 

secomiary,  2CD 

heart  sympInmB  in,  287 

chill  of  invHsion.  278 

htniorrbiige  in.  270.  285,  291 

chilling  of  the  surface  as  an  occa- 

history.  253 

sinniil  cause.  271 

hydroiUerapy  in.  320 

circiilafory  complications  in.  301 

inimunity   followin^^  nn  iitturk  not 

symptoms  uf.  2^7 

iibftijlute,  270 

clinical  picture  of.  27)1 

in  cattle,  microbe  of,  266 

cold  in  the  treatment  of.  3lm) 

incubation.  275 

complicatiotis,  291 

iaflanimatory,  290 

conalipation  in.  2H7 

inaonuiia  in.  286 

treatment,  313 

treatment,  315 

contagiou«n(?88  of,  2.*"m 

intestines  in.  274 

convnlescencc.  man:ii?onient  of,  323 

inviision,  270.  278                                 M 

course,  289 

isolation  in,  300                                  m 

cutaneous  symptoms  of,  2H5 

kidneys  in,  2HH                                 ^ 

delirium  in.  287 

sthnulation  of  the.  314.  817 
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Tfphus  fever,  lesiona  of,  373 
mesenteric  glands  in,  375 
meteorisin  in,  387 

treatment,  814 
myocarditis  in,  387 
nervous  symptoms,  386 
nervous  system  In,  373 
noma  complicating,  391 
odor  of,  377,  396 
orrliotherapy  in,  806 
otitis  in,  293 
parotitis  in,  393 
pathological  anatomy,  373 
'  blood,  374 

circulatory  system.  374 

heart,  378 

intestincB,  374 

mesenteric  glands,  375 

nervous  system,  378 

respiratory  system,  373 

stomach,  374 
phlebitis  complicating,  391 
phlegmasia  alba  dolens  In,  388 
pneumonia  In,  388,  391 
prognosis,  303 
prophylaxis,  306 
pulse  in,  285 
renal  symptoms  in,  388 

treatment,  314,  317 
respiratory  complications  in,  391 

lesions  in,  373 

symptoms  In,  388 
seasons  in  relation  to,  270 
SOX  in  reliition  to,  269 

in  relation  to  ttic  prognosis  of, 
303 
social     position    in    relation   to  tlii' 

prognosis  of,  'MH 
stonmcli  in,  274 
stupor  in,  'JHfl 

trt-ntmcnt.  316 
nymptonis.  276 

initial,  276 


Typhus  fever,  symptoms,  nervous,  386 
synonyms,  353 
temperature  curve  in,  379 

regulation  of  the.  319 
termination.  393 
thrombosis  in,  388 
treatment,  308 

alcohol  in,  818 

baths,  330 

of  the  fever.  319 

preventive,  306 

serum.  308 
urine  in.  389 
varieties  ot,  390 
vertigo  in.  286 
vesical  distention  in,  377 

treatment.  814 

Ulcers  in  glanders,  3S4 

Unemia,  diagnosis  of,  fnmi  tyjihus  fever, 

301 
Urine  In  plague,  343 

in  typhus  fever,  389 
Urticaria  in  Influenxa.  339 

Vrhtioo,  influenzal,  195 

in  plague,  341 

in  typhus  fever.  286 
Vomiting;  in  Influen/Ji.  IHl 

Wahskhm  iiKi',  497.  Sf*v  llifnf» 
Water,  dreiui  of.  in  rabies.  5;*H.  ,'>40 
Wool  sortcrra'    disease,    see    Anthnur    tu 

man 
Wound  infection,  see  I'i/tnnia  arnl  m-pti- 

Ykixow  FKVEn.  dlagnosin  of.  friHU  ty- 
phus fever.  299 

ZVMP.MUNX.  29 

Zoster  in  inlluen/n,  229 


